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Some fast time has recently been made by the 
new mail and express trains from Chicago, lLil., to 
Omaha, Neb., over the Chicago & Northwestern R. R. 
and Chicago, Burlington & Quincy R. R. The trains 
run in competition, carrying the cars of rival express 
companies. They reached Omaha on Dee. 27 after 
the first trip, the Northwestern train beating the Bur- 
lington train by 2 minutes, both trains running into 
the Union Pacific Ry. station at Council Bluffs, la., 
opposite Omaha. The time of the former was llh, 25 
mins., or at the rate of about 43 miles per hour, or 
an average of 46 miles per hour, deducting an hour 
for stops. The distance from Chicago to Council 
Bluffs is 490 miles by the Northwestern and 499 by 
the Burlington route, and while the train on the for- 
mer had only one express car and two mail cars, that 
on the latter had six cars, so that the former had the 
advantage of distance and weight. According to re- 
ports the Northwestern train had an eight-wheel en- 
gine and the Burlington train a mogul engine. 


Boston, Mass., has made a beginning in its subway 
project by taking the o1d Haymarket Square Station of 
the Boston & Maine R. R. as a northern terminal for 
the line. The Subway Commissioners agree to pay 
$750,000 for the 76.274 sq. ft. owned in fee by the 
railway company. The entire square containing 124,- 
214 sq. ft. is condemned for the purposes of the com- 
mission. The station was abandoned some time ago by 
the railway company. 








The Mount Holly and Burlington Railroad, operated 
by the Pennsylvania R. R. Co., as a steam railway for 
years, is to be converted into a troiley line, according 
to articles of incorporation, filed in Trenton on Dec. 23, 
The incorporators are Gen. W. G. Sewell and Henry D. 
Welsh. The line is 6 miles long. 


A “bicycle railway” operated by storage batteries 
is being built at Waterport, N. Y., by Capt. Lina 
Beecher, and a short section has been put in opera- 
tion for exhibition. The car used carries 2 people 
and runs on a single rail, being supported by a frame- 
work at the sides with rails against which wheels on 
the sides of the car bear to keep the car upright. It 
is stated that the road will be extended to Lakeside, 
on Lake Ontario. 





The canals of New York State carried a traffic of 
8,882,500 tons in the season just closed, or 449,403 
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tons less than 1893. The tonnage of 1894 was less 
than that carried in any year since 1859. The re- 
ceipts of flour and grain at New York during the last 
year were 42,129,348 bushels by rail and 43,065,021 
bushels by water. Concerning improvements in the 
canals of the state, Supt. Edward Hannan says in 
his report: 

The time is fast approaching when the operation of 
the canals in a practical manner must cease unless the 
canals are improved, for practical operation cannot 
continue unless the business done thereon can be 
done at a protit to the boatmen. That the people fa- 
vor canal improvement was abundantly demonstrated 
at the recent election. It is cleariy evident that the 
duty of the legislature will be to provide the meas- 
ures for the coustruction of the largest possible canals 
intended for the navigation of boats of such cunstruc- 
tion as will be able to navigate the inland waters of 
this state, discharging and receiving their cargoes at 
Buffalo and New York or other intermediate points, 
bearing alyays in mind the necessity for a full and 
free suppl¥ of water for the navigation thereon, a 
careful research for the damages that may possibly 
occur to adjacent property in consequence of such en- 
largement, and with a view to the most economical 
method by which such a waterway may be constructed, 

The most serious railway accident of the week was 
a crossing collision of passenger trains near Waxa- 
hachie, Tex., Dec. 25. A Texas Central Ry. train was 
passing slowly over the crossing when the rear car 
was struck squarely by a Missouri, Kansas & Texas 
Ry. train, which is said to have got beyond control. 
The car was upset and caught fire from the stove, 
but the flames were soon extinguished. About 16 
persons were more or less injured.——On Dec. 22, a 
double-header passenger train on the Oregon Ry. & 
Navigation Co.'s line was derailed at Lenoken, Wash. 
Both engines and two cars were derailed, and one 
engineman was killed. 


A traveling derrick used in the reconstruction of 
the Lonesome Valley trestle of the Knoxville, Cum- 
berland Gap & Louisville R. R., broke Dec. 22, and 
two men were killed. 


An electric car on the Cicero and Peoria line at 
Chicago, was derailed and upset Dec. 23 near Austin, 
while running at high speed, and one person was in- 
jured. It is said that the car was of the ordinary 
four-wheel street car pattern, and lurched badly when 
running fast, and that the accident was due to this 
lurching when the car struck a depression in the track. 


A flywheel burst in the Edgar-Thomson works of 
the Carnegie Steel Co., in Pittsburg, Pa., on Dec. 23. 
The engine was a blowing engine of the blast fur- 
naces, and the breaking down of the governor al- 
lowed the engine to run away, with the result that 
the flywheel broke, the flying pieces tearing out the 
end of the building and part of the roof, but for- 
tunately nobody was injured. The wheel was 2) ft. 
diameter. 


Accidents in which persons have been struck by the 
electric cars have been very numerous in Brooklyn, 
N. Y., owing largely to the speed at which the cars 
are run, and it is said that since the introduction of 
electric traction in 1892 there have been 89 persons 
killed and several hundred injured. For the yeur end- 
ing July 1, 1894, the Brooklyn Heights Ry. reported 
62 such accidents, of which 23 proved fatal. The 
Atlantic Ave. Ry. reported 36 and 11, the Brooklyn, 
Bath & West End Ry., 6 and 1, and the Coney Island 
& Brooklyn Ry., 18 and 5. 


A passenger train on the Southern Pacific Ry. went 
through a burping bridge near Tuscon, Ariz., Dec. 29, 
and three cars were burned, but all the passengers es- 
eaped. 


A new fast train from Chicago to Atlanta, Ga., 733 
miles, reached Atlanta Dec. 29 after having made the 
run in 16h. 57 min., or 16h. 15 min. actual running 
time, the average speed being 45 miles per hour. ‘Che 
route was over the Chicaco & Eastern Illinois, the 
Evansville & Terre Haute, Louisville & Nashville, the 
Nashville, Chattanooga & St. Louis and the Western 
& Atlantic railways. The fastest running was pbe- 
tween Chicago and the Ohio River, and Chattanooga 
and Atlanta. 





Frozen hydrants were responsible for considerable 
fire loss at Buffalo, N. Y., on Dec. 27. The fire was 
already well under way when the firemen arrived, bat 


with all the apparatus brought out by a third alarm 
only two or three hydrants were available for a con 
siderable time. 


An issue of $4,000,000 of bonds is advertised for sale 
by the Sanitary District of Chicago, the money for 
which is to be used in constructing the Ohicago Main 
Drainage channel. Bids are to be received up to Jan. 9, 
and are asked for four different classes of bonds, viz., 
bearing interest at 4% and 5%, and payable either in 
gold or in “lawful money." The bonds will be issued 
in denominations of $1,000, with interest payable semi- 
annually, and $200,000 of the principal is payable each 
year. The bonds will be sold in lots of $25,000 or mul- 
tiples of that sum. This is the fourth issue of bonds 
made by the district, and brings the total amount of 
bonded indebtedness up to $12,000,000, neglecting the 
$350,000 canceled by the falling due of a certain 
amount each year. 





The design for a swing bridge made by Mr. O. L 
Strobel, M. Am. Soc. C. E., for the trustees of the 
Chicago Drainage Canal was adjudged the best of the 
designs received by the trustees for bridges across the 
line of the canal. The proposition to award Mr. Stro- 
bel a premium of $750 was defeated by a vote of 4 to 
3, the opposition holding that as the construction of 
swing bridges had been indefinitely postponed, no 
prize for the design should be awarded. The lowest 
bid for the construction of the swing bridges was sub- 
mitted by the Chicago Bridge Co. 


A piece of ice about the size of a smail pecan nut Is 
reported as having been found a few days ago inside a 
bowlder 3 ft. in diameter, excavated from a point 31 
ft. below the surface, on the Chicago Drainage Canal. 
The story goes that Mr. E. Schnable, an engineer em- 
p:oyed on the work, and a Mr. Joseph Little, were ex- 
am‘ning some curious pockets of asphalt and petroleum 
in fragments of the bowlder, which had been blown to 
p‘eces by a dynamite cartridge, when the ice was 
picked out, and was at first supposed to be a crystal of 
some mineral. The ice was found about 4 p. m. At 5 
a. m., of the same day the thermometer registered 35° 
above zero. In our ‘esue of Nov. 15, 1804, a corre- 
spondent reported finding ice on Oct. 13, 1804, while ex- 
cavating in a sewer trench 14 ft. below the surface at 
Baton Rouge, La., in a latitude where ice and snow are 
seldom seen. 











A more perfect san‘ttary d'sposal of Chicago's garbage 
is being urged by the Civic Federation of that city. 
Some time ago this body appointed a committee to 
look into the methods adopted by the city for collecting 
and disposing of its garbage, and at a meeting heid 
Dec. 28, this committee made an informal report in 
which was brought out a most disgraceful state of af- 
fairs in this work. The city, which is paying a dozen 
or so contractors for collecting the garbage, besides a 
large force of ward foremen and inspectors, is being 
swindted right and left by both contractors and em- 
p.oyees. Not more than half of the work for which 
it pays is being done. The city is divided into a num- 
ber of districts and a contract is let for collecting and 
removing the garbage from each of these districts. 
These contracts call for a collection every day in the 
first ward, and three times a week in all other wards, 
except in some of the outlying districts, where two collec- 
tions a week are allowed. From weekly reports made by 
agents of the Civic Federation it was found that only 
about one-ha‘f of the services for which the contractors 
were paid were rendered. In some parts of the city 
not even one collection a week was made. In fact, the 
contractors with a “‘puli’’ collected garbage when they 
w:shed and let ‘t alone when they wished, and the ward 
foremen, who recelyed $1,UUU a year to see that the work 
was properly done, “stood in’ with the contractors in 
violating the contract. The Civic Federation asks that 
instead of a number of contractors, the city arrange 
with one firm to collect the garbage, and instead of be- 
ing dumped to putrefy in heaps, it be cremated or other- 
wise destroyed or rendered harm‘ess, and that this 
company be put under heavy bonds to insure a satis- 
factory performance of their contract. A number of 
companies have signified their willingness to enter into 
a contract of this character. 
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PLATE GIRDER SWING BRIDGE OVER 
BRONX RIVER, NEW YORK CITY. 
(With inset.) 

We illustrate on our inset sheet this week the 
principal details of a heavy four-track plate girder 
swing bridge recently constructed across the Bronx 
Kiver near New York city by the New York, New 
Haven & Hartford R. R. Co. Aside from the 
length of the main center girder, 176 ft., and the 
great weight of the structure, 550 tons, the princi- 
pal points of interest are found in the design and 
operation of the turning and locking machinery. 
Briefly described, the bridge consists of three 
girders, placed 28 ft. 6 ins. apart, making the total 
distance, ¢. to ec. of outside girders, 57 ft. Two 
main cross girders serve to convey the weight of 
the side girders to the drum. The bridge girders 
are bound together by a floor system of beams and 
stringers, and by a system of bottom lateral brac- 

ing. 

A half elevation of the main center girder of the 
bridge is shown in Fig. 1. This girder is 176 ft. 
long between backs of end stiffeners, and is 9 ft. 
% in, deep at the center, 5 ft. 6% ias. deep at the 
ends, and has a curved top flange with a radius of 
1,108 ft. The make-up of the girder is plsinly 
shown by the drawings, and the composition and 
design of the two side girders are much the same, 
except that they are 9 ft. 313-16 ins, shorter, and 
lighter in proportion to their length and the Joads 
they have to carry. The weight of the two outside 
girders is carried to the drum by two cross girders. 
A half elevation of one of these cross girders is 
shown in Fig. 2. Fig. 3 shows one of the main 
floor beams with its connections for the stringers. 
The end beams connecting the ends of the main 
center girder with the ends of the side girders are 
slightly heavier, and of course longer, than the 
main beams, but are otherwise exactly the same in 
design and make up. All the floor stringers, what- 
ever their length, are 2414 ins. deep, with 6 x 4 x 
in. angle flanges and 24x 7-16-in. webs. Fig. 4 
shows one of the radial truss stiffeners for the 
drum and the general details of the center casting, 
rollers, track, ete. 

The motor house from which the bridge is oper- 
ated is carried on a platform built transversely 
across the bridge and 20 ft. 6 ins. in clear above 
the base of rail, as shown in Fig. 5. This drawing 
shows the manner of supporting the platform on the 
girders, the construction of the iron plate and con- 
crete floor of the motor-room, and the general ar- 
rangement of the shafts conveying the power from 
the motor-room to the turning and locking machin- 
ery under the bridge floor. The most convenient 
manner of studying the operating machinery is to 
follow the trains of gearing from the motor-room 
to their points of action. 

A single horizontal shaft A, passing transversely 
across the bridge, actuates both the turning aad 
locking machinery. To operate the turning ma- 
chinery, this shaft connects by bevel gears at its 
ends with the vertical shafts B, B, (Fig. 5), which 
pass down just inside the side girders and end in 
pinions just underneath the bottom flanges of this 
girder. This pinion gears with a spur operating a 
shaft, C (Fig. 6), which in turn meshes through a 
pinion with the rack of the turn-table. In case the 
machinery becomes injured so that the bridge can- 
not be turned by power, there are two hand-turn- 
ing devices of the form shown in Fig. 7. 

The locking machinery is somewhat more compli- 
cated. To operate this, the shaft A gears with the 
two vertical shafts’ D, D (Fig. 5), which pass 
down opposite sides of the main center girder and 
connect with the right and left transverse shafts 
S, E (Figs. 5 and 8). Referring to Fig. 8, the 
shaft FE connects with the shaft F, and this 
operates the two shafts G, G, running to the lock- 
ing mechanism at opposite ends of the bridge. 
Fig. 8 shows the mechanism on one side of the cen- 
ter girder only, but it is exactly alike on the other 
side, as the general drawing, Fig. 5, indicates. 
There are, therefore, four shafts, G, operating four 
separate and independent locking and rail-lifting 
devices, 

One of these locking devices is shown by Fig. 9 
The shaft G operates the shaft K by a worm 
gearing, and the motion of K is communicated to 
two systems of levers, one of which unlocks the 
bridge and the other raises the rails. Taking the 
unlocking device first, the shaft K moves the lever 
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R, and this pulls on the rod and keys, 8S, 8, which 
support the ends of the girders. In raising the 
rails, the lever L, which is keyed to K, operates 
through the rod M the lever N, which is keyed 
to the shaft OQ. The movement of O raises or 
lowers the levers P, P, and consequently the bar 
Q, supporting the rails, to which they are attached. 
By comparing the numbers of the floor stringers in 
Fig. 9 with those in Fig. 5 there need be no con- 
fusion in understanding the location of the end lock- 
ing mechanism. 

The bridge is operated by electricity taken from 
the city wires and running a 25-HP. single reduc- 
tion street railway type electric motor. This motor, 
it may be noted, is guaranteed to develop 43 HP. 
although it is nominally 25-HP., as stated. Shortly 
after the completion of the bridge some tests were 
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TRACKLAYING BY MACHINERY. 
While tracklaying machines have been very « 
tensively used on large railway contracts, mainty ; 
the western states, comparatively little is known } 
engineers generally of their operations. The eo, 
mon system of tracklaying is to have the ties hau! 
onto the grade by teams, and the rails run forwar 
on small hand cars. For long stretches of wo 
however, and in difficult country (rugged 
swampy), especially where teams cannot be us, 
to distribute the ties ahead in the usual way, ima 
chine tracklaying is very extensively employed »; 
permits great rapidity, with a saving in cost ov; 
the ordinary method, The title “tracklaying 
chine” is rather an incorrect one, since the machin. 
does not lay the track, the general principle of ¢)) 
system being that the ties and rails are run to th. 


FIG. 5. TRANSVERSE SECTIONAL ELEVATION OF BRIDGE AND MOTOR HOUSE. 


made to determine the time of opening and closing 
it with this mechanism. The results were as fol- 
lows: 

Opening —Time,— 


HP. win. sec. 
Maximum power to start bridge 20.7 


To lift rails and draw wedges (av. HP.) 9.1 ‘0 30 
To open bridge (average HP.)........ 19.3 1 40 
Closing. 

Maximum power to start bridge . ee is 
To close bridge (average HP.)........ ws 1 8 
To drop rails, put in wedges (ave. HP.) 89 0 30 

When the bridge was first swung, and before it 
was painted, it was found that when the sun shone 
the difference in temperature between the top and 
bottom flanges caused the ends to sag % in. below 
their normal position. The painting of the bridge 
white removed a little more than half of this sag. 
The metal is all wrought iron, with the exception 
of a few of the larger web plates, which are soft 
steel. 

The bridge was built by the Passaie Rolling Mill 
Co., of Paterson, N. J., as sub-contractors for Post 
& McCord, of New York city. Mr. S. L. F. Deyo 
was the engineer in charge of the work for the 
New York, New Haven & Hartford R. R. Co. 
We are indebted to Mr. F. S. Curtis, M.. Am. Soc. 
C. E., and Mr. Wm. Harley Moore, respectively, 
Chief Engineer and Engineer of Bridges of the 
same road, for the matter from which our draw- 
ings and accompanying article have been prepared. 


front of the supply train on rollers or tramways 
laid along the cars, and are delivered to the track- 
laying gang from a frame projecting in front of 
the first or pioneer car, this car or “machine” form- 
ing the head of the material train, which is pushed 
forward as fast as the track is laid, moving one or 
two rail lengths at a time. 

The quality of the work depends upon the speed 
of operation and the method of working. In some 
cases the whole number of ties for each rail is laid 
ahead of the train, while in other cases only half 
the number are laid, and the balance are slipped in 
endways by a rear gang following the train. As a 
general principle it is always best to get the full 
number of ties laid ahead, as a better track is ob- 
tained in this way, and there is less liability to 
injure the rail by surface kinking. We give here- 
with descriptions of three forms of ' tracklaying 
machines, with details of the methods of operation, 
ond some further remarks on the subject will be 
found on our editorial page. 


The Holman tracklaying machine is composed of 
a series of tramways 30 ft. long and about 20 ins. 
wide, fitted with heavy iron rollers, and these tram- 
ways are attached to the sides of ordinary flat cars, 
without any changes, being supported by adjust- 
able iron stakes that fit into the pockets on the 
sides of the cars. The sections are conneeted. and 
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operate the full length of the train, as one continu- 
ous tramway. The ties and rails on the supply cars 
are thrown upon these tramways and rolied down 
to the front, where men receive and place them in 
posit.on on the roadbed. The ties come down von 
one side of the train and the rails on the opposite 
side. The tie tramway ends in a chute, supported 
by a wire cable, which runs out 35 ft. in front of 
the train, so that the men handling the ties are one 
panel ahead of the rail men, and consequenily the 
yangs are out of each other’s way. As each rail 
comes down the chute it is seized by the rail men, 
placed on the ties, and pushed back against the end 
of the last rail, the expansion spacing beiug ar- 
ranged by the joint gang. 

The pioneer or pilot car at the head of the train 
is fitted with an elevated frame or trestle from 
which the chutes forming the ends of the tram- 
ways are suspended, and on this frame rides a 
brakeman who signals the engineman when to push 
ahead, and attends to the brakes on this car. The 
splice bars, bolts, and spikes are carried on the pilot 
car. A tra.n of ten cars (six cars of ties, three cars 
of rails, and the tool car) will carry all the material 
required for a half-day’s work and from half to 
three-quarters of a mile of track. From 14 to 1% 
miles of track per day can be laid with this ma- 
chine, or even two miles with from 40 to GU men, 
provided the railway company can deliver the ma- 
terial at the front fast enough, and in proper shape. 
This includes the full supply of ties, laying the rails 
in position; joiut, quaricr, aud ceuter spik.ug; put- 
ting on the fish-plates or angle-bars, and putting 
two bolts through the same. ‘This leaves the track 
in safe condition for the construction train to pass 
over, and the balance of the work is finished be- 
hind the traim without reference to or use of the 
truin. As fast as the panels or rail lengths are 
laid, the train moves forward 3U ft. at a time, car- 
rying all material with it, leaving nothing seattered 
aloug the line. The main objects of the machine 
are to dispense with the use of teams in the dis- 
tribution of material and to reduce the cost of rail- 
way building, both of which it does effectually, and 
itis claimed that from $oU to $20U per mile can be 
saved by its use. The patents on this machine are 
owned by Mr. D. I’. Holman, of Chicago, Ll). 

The engineer’s report of tracklaying done with 
one of these machines by Nelson Bennet on the 
construction of the Cascade Division of the North- 
ern Vacitic R. R. on March 30, 1886, showed that 
the amount of track laid was 8400 ft. Actual 
time occupied in laying, 8 hours. This track was 
laid in strict accordance with the specifications, 
full tied, full bolted, full spiked, ties accurately 
sycced, the track properly ued tw center, and 
expansion spacing attended to. The working force 
comprised tracklaying machine, 1 foreman and 66 
men, distributed as follows: In front of the ma- 
chine: 1 tie man, 8 tie carriers, 2 bolters, 4 spikers, 
1 chute man, G rail carriers, and 2 nippers. On the 
train: 2 men unloading rails, 2 men pushing rails, 
16 men handling ties. Behind the train: 2 spacers, 
8 spikers, 3 bolters, 4 nippers, 4 liners, and 1 spike 
peddler. On this day the boarding train was about 
five miles in the rear, two hours were consumed in 
going to and from work, and making up train, leay- 
ing 8 hours actual working time. Experience with 
the tracklaying machine showed that good work 
could be done as cheaply and speedily as poor. 
Where the grade was freshly trimmed, a gain of 
1,500 ft. per day in tracklaying could be made. He 
Was satisfied that under favorable circumstances 
100 stations could be laid in a day of 10 hours. 

Another of these machines was used on the Pa- 
e‘fic extension of the Great Northern Ry., and dur- 
ing the short days of the winter of 1890-01 the 
contractors laid with it in 82 days an average of 
over 144 miles of track per day, and in 25 days laid 
within 1,000 ft. of 50 miles. The most of this 
work was done in November and December, and 
under the usual disadvantages attending work at 
that senson of the year. Mr. N. D. Miller, Chief 
Engineer of the Great Northern Ry., writes us that 
in timber or broken country, where it is diffieu't to 
get in w‘th teams to lay ties, the work can be 
done cheaner with the Holman machize than it can 
by handling the ties. The machine can be used to 
advantage to lay from 1% to 2 miles per day. If 
necessary to lay more than this (which would be 
exceptional), as a general thing, it would be cheaper 
to lay by hand, using hand or rail cars, although 
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on his road they have laid as much as three miles 

per duy with one of these machines, but the track 

Was not fully spiked or tied. To lay from 134 to 

2 miles per day about the following force would be 

required. 

48 Tie men 3 Spike peddlers 

S lrou ten 12 Wren. bers 

Y Nippers 1 Shim peudler 

16 Spaners (or 18 if there is much curvature) 

lé Men bundling iron on the cars and currying it to 
the -front. 

They would require about nine cars of ties and 
six cars of rails. On light grades one engine can 
handle this outtit, a supply train bringing the ma- 
terial to the nearest siding to where rails are being 
laid. This is only a general estimate, varying ac- 
cording to the ground and the kind of roadbed. On 
ordinary work he considers it cheaper to lay with 
the machiue than with iron cars, while the roadbed 
is in better shape for the track than it would be 
where ties are hauled by team. 

The Burlington & Missouri River R. R. has taid 
its own track for the last eight years, and its last 
eontract for tracklaying by hand, before that time, 
was let at $300 per mile, which included loading 
track material and higher wages than these now 
ruling. Both the Holman and Harris tracklay.ng 
machines have been used, and the former was used 
on the Billings extension, built this year. Mr. I. S. P. 
Weeks, Chief Engineer, states that the speed of the 
Holman machine, with a force of 85 men, is 144 
miles per day, which is the most convenient speed, 
and the cost at such rate is about $100 per mile. 
For this rate there is a morning and an af.ernoon 
train, each made up of four flat care of rails and 
four flat cars of ties ahead of the lucomot:ve, and 
four box or flat cars of ties beh'nd the engine. On 
the Biiings extension the track is laid with 65-(b. 
rails, and 18 ties to a rail, or 3,168 ties per mile. 
The track is half-tied in front of the engine, the 
balance of the ties being put in by lifting the rails 
and dragg:ng the ties into place endways. Curves 
of 1° to 16° were laid without any special arrange- 
ment. Mr. Weeks states that, if it should be de- 
sirabie to lay 24% miles of track per day, it could be 
done by working two shifts of men with the Hol- 
man machine, laying 14 miles each in morning and 
afternoon. With the Harris mach‘ne, he has laid 
2% niles per day on a spart, when ties were dis- 
tributed ahead of the track. This machine has 
been used with very satisfactory resuits, and at 
about the same expense as the Holman for a rate 
of 1% mites per day. With the Holman machine 
there are 85 men, distributed as follows: 
Tracklaying Gangs with Holman Machine; B. & 

M. R. R. R. 


41 Men in Front of the 44 Men Behind the Engine. 
Engine. 1 Straw boss 

1 Foreman Tie unloaders 

1 Heeler Tie placers 


~ 


4 Spikers 4 Tie spacers 

2 Nippers 2 Rail lifters 

1 Rail thrower 12 Spikers 

1 Spike peddier 6 Nippers 

1 Gage carrier 2 Spike peddlers 
1 Expansion driver 4 Bolters 

2 Fork men 1 Gage carrier 
4 Rail pullers 2 Spike pullers 
1 Line wan 1 Water boy 


1 Pole nan and tle 4 Liners 

marker 
4 Tie carriers 
2 Tie spacers 
1 Tram tender 
1 Bolt trimmer 
2 Lolters 
2 Strap carriers 
8 Tie pushers 
2 Tie loaders 
1 Water boy : 

With the Harris tracklaying machine ordinary 
34-ft. flat cars are used, with four or five bridge 
ties, Gx 8 ins. and 11 ft. long, laid across the floor, 
at proper intervals, and bolted to place. Ordinary 
30-ft. rails are spiked to these at about 8 ft. or 8 ft. 
6 ins. gage. Fish-plates are attached to the ends of 
the rails by a single boit through the end hole in 
rai, and end holes in plates, thus causing the plates 
on adjacent cars to project toward each other as 
far as possib'e. The gap in the track between ears 
is then filled by short rails, having 18 ins of the 
base cut off at each end, to permit of dropping the 
web into the slots formed by the projecting plates 
attached to the ends of the fixed rails on each ear. 
These connecting rails are ent short enough to avoil 
jamming when all slack in car couplings is closed up 
to the minimum. Ten pairs of the short rai‘’s will 
equip a train of material, and they are always re: 
tained at the front, for use on each train while un- 
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loading. Along the middle of each car carrying rails 
ara four or five iron roJers, 34x 1 as., altacied to 
the cross-tles alung the deck of the cur, folmiog a 
runway for conveying rails to the frout. Tae ras 
are loaded in two neatly made piles, ove on each 
side of the car, so as to clear the rolers in the 


middie and the tram rails on the sides of the ear, 


the middie runway being about 24 ius. wide. Each 
ear carries the proper complement of splce bars 
stored in the open spaces between the cross-ties, 


while spike and bolt kegs are loaded im the ruiway 


between the rail p.les and are afterwards moved to 


the end of the car, p-eparatory to un.oulng when 
the train reaches the front. The cars for the tics 
have the tramway, but no rollers Phe frout or 
“poneer” car, besides being fitted woth the rai 
roliers and tie tramway, has a frame of lodg 
stringers attached to the front end, extend th 
tram track about 15 or 20 ft. ahead of the car. The 
front ends of the stringers are supported by truss 
rods, extending over a [ght trestle 10 f:. high, near 
the middle of the car, and securely fastened at th 
rear end of the car. A stout cross im on the 
front end of the stringers has a shert timber ex 


tending downward in middle, to support a double 

ended rotler about 2 ft. below the level of car deck 

Two portable “dollies” are used at intervals of 15 
ft. ahead of the car, placed in the center of the 
roadbed. These are light trestles or tow rs, ab ut 

314 ft. high, with a roller about 4 x 1S ins. on top of 
each. The 8-ft. gage truck or tram, for conveying 
the ties forward along the train and dumping them 
at the front, has a platform about 5xY ft. and is 
fitted with a double frame, so arranged that the top 
frame is permitted to slide forward on rojlers about 
3 ft. when the wheels strike the chock block on the 
front end of the dumping frame in front of the 
pioneer car. This shifts the load forward, causing 
the car to tip downward in front, so that the load 
slides off onto the roadbed, after whieh the car tits 
back level, and the men slip the top frame back to 
its normal position, while returning for the next load 
of ties, Owing to the width of this trum, the men on 
the rail cars have to move back onto pianks laid on 
the ends of the 11-ft. ties to let it pass. Another 
truck with a pain single frame is used to good ad 

vantage in codveying ties part way from the tie 
cars to the front, the load be ng traneferred to the 
dump car at the meeting point. This second car is 
a litte higher than the dump ear, to p rmit of 
transferring the load by simply s.ici g the ties 
from the higher car to the lower one. These tie 
trams and the pioneer car are always kept at the 
front end of the track. Mater‘al for a mile of 
track is loaded on 15 cars beh-nd the pioneer car, as 
follows: 5 flat cars carrying 72 rails each, 5 flat 
cars carrying about 300 ties each, and 5 (sometimes 
7 or 8) box cars with a total of about 1,500 ties. 
The engine is placed at the rear and the train 
pushed to the front, with the cars arranged in the 
order named. After coupling to the poneer car, 
the short connecting rails are adjusted in the tie- 
tram track, spike and bolt kegs are taken from the 
runway and stored on the ends of the cars, and the 
tie tram is run back to the cars and loaded. 
One man with a rail fork throws two rails 
from each of two of the rail cars onto the 
rouers, when four men pull these four ra‘ls forward 
to the pilot car, where 2 more men on the rear end 
put on the splice bars and two bolts, and put in the 
expansion shims. The man on the rail cir also 
throws off the splice bolts and sp'kes, as required. 
Meanwhie 16 to 1S ties (for two rail lengths) have 
been toaded on the tram and the rail men sep aside to 
let it pass, as it runs out onto the frame beyond the 
p:lot car and dumps its load onto the ground, when 
the tie men distribute them over 60 ft. of the sub- 
grade. When the tram is run back, the four rails 
bolted together are run forward over the dumping 
frame rollers onto the portable “‘doilies,” until the 
rear ends are clear of the car. The rails on the line 
side are then ['fted from the roliers and dropped on 
the ties, thrown back against the last ra'ls ‘ail and 
fastened to the latter by one bolt through the spl ce 
bars previously bo'ted to them. While th» gige rails 
are being laid in the 6ame way 4 men are spiking the 
line side at 3 or 4 ties per rail (quarters and een- 
ters), and 4 more follow with gagas and sp ke the 
gage rail. At the same time 2 men are putting ex- 
pansion shims at the hee] joints of the two-rail sec- 
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tion and half-bolting up these joints, and 2 more are 
putting the splice bars on the front end of the sec- 
tion, while others are moving the dollies ahead. A 
flagman near the front end signals the engineman 
when to stop and start, and the train is now moved 
ahead 60 ft., bringing the front end of the pilot car 
about 8 ft. from the end of the last rail, when an- 
other load of ties is dumped as before. 


Meantime, a few men in two of the box cars at 
the rear of the train drop off eight or nine ties per 
rail ‘ength at each move of train, while a man on 
the ground alongside sees that the ties do not go 
down the embankments, and also that no more or 
less than the proper number are dropped off. A 
few men with picks and four quick-working ratchet 
jacks follow immediately in the rear of the train, 
putting in the back ties, and those are followei by 
the back bolters, spikers and lining gang, who com- 
plete the work in the rear as fast as it is strung out 
at the front. In other words, track is only half-tied, 
half-bo:ted and quarter-spiked in front of train. 
Material to complete the work is distributed from 
train as it advances, and the back gang keeps the 
work completed close up to the rear of the train. 


For quick work two tie trams may be used when 
the front cars of ties are unloaded, the front one 
being the dump tram, and each load being trans- 
ferred from one tram to the other. This plan, with 
a long train, is said to save two hours a day and to 
enable 2,000 ft. more track to be laid than with 
one tram, With this system of working, as above 
described, the organization of force for laying two 
miles of track per day on the Chicago, Kansas & 
Nebraska Ry., in 1887, was as follows: 

On the train: 2 botters, 4 or 6 rail pullers, 1 
man throwing rails on rollers and droppng off 
bolts and spikes, 6 men handling ties and running 
the tram (or 8 men with two trams); 13 to 17 men 
in all. In front of the train: 8 sp‘kers, 4 n-ppers, 
12 rail men, 2 bolters, 2 men moving the “dolly,” 1 
handling the tie line, 1 handling the 30-ft. pole and 
marking the ties, 1 spike peddler, and 1 water boy; 
31 in all. Behind the train: 4 bolters, 12 to 14 
men with two track jacks and some picks, pulling 
in and spacing the additional ties, 16 to 20 spikers, 
8 to 10 nippers, 5 liners, 2 spike peddlers, 1 tie 
marker and 1 water boy, or 49 to 57 in all. The 
complete crew would consist of 1 general foreman, 
1 heeler acting as foreman of the front gang, 1 
foreman in charge of the back spikers, 1 foreman 
of tie gang, 1 sub-foreman lining track and 100 to 
115 laborers. The tie markers carried a measuridg 
board, which they placed on the line end of every 
tie and struck a chalk line across 16 ins. from 
end of the tie to guide the spikers in keeping ties in 
hine. 


With 4 quick bolters in front, easy-fitting bolts, 
and a well-trained front gang, a U0-ft. -ection, or 
“get-out,” was often laid in 244 minutes for hours at 
a time, the train being moved up as fast as the 
men could handle the material. Owing to delays 
in switching and running to and from work, the 
force never worked 10 hours consecutively, but 
over two miles of track were usually laid in 9 
hours’ steady work, and some of the records were 
as follows: 1,300 ft. in 30 mins., 5,600 ft. in 4 hrs. 
5 mins., 11,100 ft. in 8 hrs: 30 mins., and 11,000 
ft. in 8 hrs. 55 mins. It was estimated that over 
12,000 ft. could be laid in 10 hours, at a cost of 
$240 for gang and foremen; adding to this the cost 
of motive power and trainmen and the expense of 
loading cars, the cost was estimated to be some- 
what less than $150 per mile. The half-tie:ng is, 
of course, a disadvantage. 

The Chicago, Rock Island & Pacific Ry. con- 
structed about 1,300 miles of track with the Harris 
machine in 1886 and 1887, the results being satis- 
factory in point of cost, speed and quality of work. 
We are indebted to Mr. D. Sweeney, Division Road- 
master of this road (and who was in charg? of the 
work on the C., K. & N. Ry., above noted), for 
much of the above information, as well as for the 
following detailed particulars: 

it requires not fewer than 100 men te work this sys- 
tem to its full capacity, which is a little upward of 
two miles per day. The front bolters must be suffi- 
ciently expert to splice a joint with two bolts mod- 
erately snug in every 24 minutes; failure on their 
part will delay the entire work. Rail pullers and 
tie-tram men must be lively workers, but the men on 
other parts of the work can keep up by moderate 


effort. The average cost of laying two miles of track 
per day by this method is about as follows: 


1 general foreman, average rate, $5 
2 assistant foremen, = + 3.. 
109 laborers, - - 
leng. andtraincrew ‘“ vad 
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To this must be added a small amount per mile as 
royalty for use of the ‘“‘machine,’’ and about $10 per 
mile for preparatory work in transferring material to 
the cars in yard, all of which will bring the actual 
eost to about $140 per mile where work is properly 
handled and not subject to much interruption or delay. 

The Chicago, Rock Island & Pacific Ry. has also 
constructed about 200 miles of track with the Hol- 
man machine during the past few years. This was 
done in a leisurely way and in short patches that did 
not justify equipping cars for the Harris system. The 
general working of the Holman system has already 
been described, but on the C., R. I. & P. Ry. the track 
was not full-tied ahead of the train. After 8 or 9 ties 
were delivered and spread on a 30-ft. section of road- 
bed, the rails were heeled to place, one at a time, and 
spiked to four ties, the train being then moved for- 
ward 30 ft., and the process repeated until material 
runs out. The back tieing and finishing up were done 
in the same manner as with the Harris machine. The 
average capacity of this system was about one mile 
per day with 60 to 70 men, which is about as many 
as it will employ to advantage. Following is approxi- 
mate cost of work per day: 


1 general foreman, $5 
3 each 
2 -“ 


2 assistant foremen, 
70 laborers, 
1 eng. and train crew, $20 


Total for one mile 


It will be seen here that it costs as much for train 
and foremen in laying one mile with the Holman as it 
does to lay two miles with the Harris. Still, the Hol- 
man is the more economical for short stretches, or in 
cases where tracklaying is subject to frequent delays 
awaiting material, or the completion of grading and 
bridges. The gang is comparatively small, has few places 
requiring specially-trained men, and would be sub- 
ject to little loss or demoralization in changing from 
tracklaying to surfacing, and vice versa. It is probable 
that the capacity of the Holman machine could be 
largely increased by making slight changes in the ma- 
chine and method of working it. But either of these 
machines will lay track more economically than it 
can be done with iron cars. This system does away 
with the heavy expensive team work and cutting up 
of the roadbed incurred in hauling ties ahead of the 
track. It also prevents leaving large piles of surplus 
material scattered behind the tracklayers to be after- 
wards picked up at considerable expense, or else 
wasted. 

A considerable saving in time and expense can be 
effected in any system of tracklaying by only half 
tieing in front of the construction train and having 
the balance of ties dropped systematically from the 
train, so as to place opposite each rail length the 
exact number required for completing each panel of 
track. This lightens the work and increases the head- 
way of the front gang, and materially speeds up the 
entire work. People who are accustomed to laying 
the full complement of ties and bedding them under 
a straight edge before rails are laid, will fear that 
tliis method would lead to the rails becoming sur- 
face bent, etc. I used to feel that way myself until 
convinced by experience that with a smooth roadbed, 
ties of fair average size, and a steel rail of not less 
than 60 lbs. per yd., there is no dauger of material 
damage to the rails by the method suggested. Of 
course, an occasional exceptionally thick tie should be 
laid aside by the front gang and bedded in by the 
back gang. The track should also be surfaced as 
soon as possible after it is laid. Tracklaying machines 
do not work as well on curves as on straight track, 
and I would not recommend them for work on very 
erooked or very hilly roads. Nor is it advisable to 
adopt the Harris system for less than 100 miles, or 
the Holman for less than 50 miles of work. The fol- 
lowing is an approximate estimate of force and ex- 
pense in laying track at the rate of two miles per day 
by the old style iron car method: 

1 general foreman, 

5 assistant foremen, 3. 
160 laborers, 2. 
22 teams hauling ties, 4. 


1 team hauling iron cars, 4... 
1 engine and train crew, 20 


Total for two miles 


Of course the expense in all methods will vary 
in accordance with the rate of wages allowed to em- 
ployees and each method must have sufficient force 
to work it to its maximum capacity in order to at- 
tain the best results. 


As to the questions raised in regard to half-tieing 
and to work on curves and hilly work, we have 
already expressed our views in favor of full-tieing, 


and the evidence from other roads seems to indicate 
that the machines are adapted for work in rough 
country, with sharp curves and steep grades. 

The special feature of steam tracklaying machines 
is that the ties and rails are run to the front by 
rollers on tramways operated by steam power. In 
the Roberts machine there is a series of tramways, 
with live rollers extending along each side of the 
train. These tramways are in sections about 32 ft 
long, the alternate rollers being driven by a shaft 
extending the whole length of the train and fitted 
with universal couplings so as to allow for the mo 
tion and curvature of the train. The two shafts 
on the front or pioneer car are driven by gearing 
by a vertical engine near the front of the car, and 
having powerful friction clutches, which will give, 
and so prevent fracture in case of any obstruction 
stopping the shaft. This engine is supplied with 
steam from the locomotive. The rails are sent 
down on one side of the train, and the ties on the 
other, the ties being delivered about 60 ft. ahead 
of the car, so that the tie gang is out of the way 
of the rail gang. The rollers of each tramway can 
be operated separately or together. The live rol- 
lers of the tie tramway have corrugated surfaces 
so as to bite the tie and force it along, the interme- 
diate rollers being dead rollers about 1 in. below 
the live ones. The end chute of the rail tramway 
projects about 6 ft. beyond the car, so that the bolt- 
ing up of the heel joints is not interfered with by 
the car. The tramways are carried by brackets 
inserted from the bottom of the stake pockets of 
ordinary cars, so that ties projecting beyond the 
edge of the car do not interfere with the tram- 
ways. The rail cars are placed in front of, and the 
tie cars behind, the locomotive, and brakes are 
partly set on the front and rear cars, so as to take 
up the slack of the train. A small whistle on 
the stationary engine serves as a signal to the mau 
on the locomotive, 

Only a small portion of the front part of the 
pilot car is oceupied by machinery. On the ex- 
treme front are laid splice bars and bolts within 
easy reach of the strappers or bolters, while the 
rear part is used for tool boxes, track tools, and short 
rails. Seven men are employed on the train, as 
follows: 4 men behind the engine loading ties into 
one tramway, 2 men loading rails into the other 
tramway, and 1 man at the stationary engine. 

These machines were used on the Northern Pa- 
cific R. R. in 1890, where the work was obstructed 
by bridges, etc., so that they could not be worked 
continuously forward, and they averaged from 
4,000 to 5,000 ft. as a half-day’s work, while a 
rate of 9,000 ft. in six hours was frequently made 
with 28 to 32 men with the train. They have also 
been used on a number of other roads, mainly in 
the far West, but below is given a report of opera- 
tion on a road in Illinois at the present time. These 
machines are leased to contractors by the Roberts 
Steam Tracklayer Co., of Seattle, Wash. 

The Roberts steam trackiaying machine is now 
in use on the Chicago, Paducah & Memphis R. R., 
between St. Elmo and Mount Vernon, Ill, which 
work is expected to be completed in January. Mr. 
F. P. Read, Chief Engineer, states that the aver- 
age speed is two miles per day, and the record- 
breaking time is one m‘le in 2 hrs. 50 mins. The 
rails weigh 60 lbs. per yd., and there are 2,815 ties 
per mile. The train is made up with the pioneer 
car (having a small engine supplied with steam 
from the locomotive) and five cars of rails 
in front of the locomotive and twelve cars of ties 
behind the locomotive. These supplies are for half 
a day’s tracklaying. There are 80 men required 
to lay and finish two miles of track per day. The 
gang with the train operate the machine, take all 
material from the cars, put it in place, and full 
tie, half bolt, and quarter-spike the track. The gang 
following the train complete the work. The dis- 
tribution is as follows: 

Tracklaying Gangs with Roberts’ Machine; C., P. & 
M. R. R. 


with the Train. 44 Men Behind Train. 

jiacom 4 Men distributing splices 
1 Engineman on machine and. spikes 
4 Men loading ties on 4 Back strappers 

trams 16 Back spikers 
2 Men loading rails on 8 Back nippers 

= il 5 Dining track 
7 Men placing rails g 
_ ey viacing ties 6 Spacing aes 
4 Head spikers 
3 Head nippers 
3 Head strappers 
1 Tie liner 
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SOME RECENT FENDERS FOR STREET 
CARS. 


The number of fenders for electric and cabie ears . 


now in use is surprisingly large, and hardly a day 
passes that the newspapers do not record the test of 
some new device of this kind by one of our various 
street railway lines. In our issue of March 8, 18¥4, 
we illustrated and described a number of the more 
prominent of the fenders in use at that time, and dis- 
eussed at some length the question of the best 
method of increasing the safety from collision with 
eable and electric cars. Since that time much has 
heen done in some of the larger cities in the way of 
investigation, and a number of new fenders have 
been developed which promise, at least, that one 
would stand a much better chance of saving life or 
limb if ran into by a car equipped with one of them, 
than if the car was not so equipped, even though 
they do not insure safety from injury. A number of 
these latest fenders are described in the following 
paragraphs: 

Fig. 1 shows the Blakistone fender, used on the 
Central Ry. Co.’s lines, in Baltimore, Md., and the 
invention of Mr. Geo. Blakistone, President of 
the company. The device consists of a projecting 
scoop fender and a supplementary wheel guard. In 
operation the scoop fender runs about 6 ins. above 
the track at its front edge, which, as well as the 
netting, it will be noticed, is of rope. The wheel 
guard is normally fastened about 8 ins. above the 
track and can be dropped so that. the front edge 
presses hard against the ground. This wheel guard 
may be dropped into position to catch a body by any 
of three separate and independent means, viz.: (1) by 
the motorman’s foot lever; (2) by the rising of the 
front edge of the scoop 1% ins. when a body passes 
under it, and (3) by such a body striking the auto- 
matic trip shown suspended just back of the scoop. 
This trip is shown as a board in the illustration, 
but, of course, it may be a light metal framework, 
if desired. Either the scoop or trip can be locked, 
so as not to act on the guard, which is sometimes 
necessary, in case of sudden drifts of snow which 
will catch the trip. The principle of operation is 
readily seen—i. e., if the scoop fails to catch the per- 





Fig. 1. Blakistone Combination Fender, Central 
Ry. Co., Baltimore, Md. 
son, there yet remains the wheel guard to do so. 
The special feature of the wheel guard is that it 
picks up the object and does not push it along over 
the stones, as do most of the wheel guards in use. 
In this connection Mr. Blakistone writes us: 

I may add that while I designed the front project- 
ing fender at the same time that I designed the wheel 
guard, I have orly put it in use to meet the require- 
meris of our Fender Commission, which demands 
hoth the wheel guard and the projecting fender (Eng. 
News, Sept. 27, 1894). My own views on the subject 
are, to keep everything off the front of the car, and 
have ap effective wheel guard. Having in a year’s 
service found the wheel guard fender alone entirely 
sufficient, I should not, of my own choice, put on a 
projecting fender. For those, however, who believe in 
& projecting fender, I think mine is about as good as 
any in use. It, at least, minimizes objections. 

Fig. 2 shows the projecting platform fender used 
on the line of the Buffalo Ry. Co., in the city of 
Buffalo, N.Y. The construction is simple and is 
clearly shown by the drawing. This device is stated 


to have given satisfaction in operation. 


Fig. 3 shows the Dubois fender, adopted on some 
cars of the Toronto, Ont., Electric Ry. As 
shown by the illustration, the device consists simp.y 
of a netting attached to the car platfurm, hinged at 
the rear so as to fold up against the front 
of the car, when not in use. ‘The fender is 
put in operation by the motorman by a foot 
hever. The most novel feature is an arrange- 





Fig. 2. Platform Fender, Buffalo Ry. Co., 
Buffalo, N. Y. 


ment by which the current is switched off the 
motor as the fender falls into position. This fender 
is the invention of Mr. Lewis E. Dubos, of 
Toronto, Ont., who writes us that it has already 
saved a number of persons from injury, if not from 
death. One of these collisions is described by the 
Toronto “Empire,” of Dec. 1, 1894, as follows: 

The practical utility of the Dubois fender for trolley 
ears was illustrated in a _ very 
remarkable manner by an acctl- 
dent which occurred yesterday. 
About 10 minutes past 12 o’clock 
a bicyclist going west ran into ar- 
other cyclist going east, at the 
corner of King and Sherbourne 
Sts. Both riders, who had been 
speeding along, were thrown from 
their machines. Just at this mo- 
ment car No. 474, which is fittea 
with a Dubois fender, turned 
down from Sherbourne St., and 
the fender caught up bicycles and 
riders, carrying them a distance 
of about 30 ft. before the car 
could be stopped. It was then 
ascertained that the men had es- 
caped without a scratch. One of 
the two remounted and rode away 
from the spot before his name 
could be obtained. 

Fig. 4 is a view of the Positive 
fender attached to a car of the 
Brooklyn City & Newtown R. 
R., in Brooklyn, N. Y. The 
view shows the fender in opera- 
tion. Normally, the scoop is 
shoved partly back underneath 
the platform, and is set in opera- 
tion by the impact of an object 
striking its front edge. The 
motorman can also put the scoop 
in operation by means of a foot 
lever. It is possible also to draw 
the scoop entirely underneath the 
platform, when it is not needed 
for use. Several tests have been 
made with dummies and all of 
them are stated to have been 
successful. This device is the 
joint invention of Mr. Wm. J. 
McKelvey and Robert Raphael. 
of Brooklyn, N. Y., and is sold 
by the Positive Car Fender Co.. 
of that city. 


The illustrations leave little Fig. 4. Positive Fender, Brooklyn City & Newtown R. R., Brooklyn, N.Y 


to say regarding the con- 

struction and appearance of the several fenders 
described here. In regard to their operation, it can 
only be said that they are all in actual use on cars 
in daily operation, and have proved reasonably ef- 
fective wherever called into operation. For a more 
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general discussion of the subject, reference may be 
made to our issue of March 5, 1894. 


PORTLAND CBDMENT PAVEMENT. 
By G. W. Bartholomew, Jr., Treas., Buckeye Port 
land Cement Co. 
The use of Portland cement pavements for side 
walks and streets is becoming quite extensive in 





Fig. 3. Dubois Fender, Toronto Ry. Co., 
Toronto, Can. 


many of our middle Western cities. Chicago, St. 
Paul, Minneapolis, St. Louis, Detroit and Grand 
Rapids already have a considerable amount of 
cement walks and driveways, and the mileage jis 
rapidly increasing. The city of Chicago alone has 
440 miles of from 6 to 18 ft. cement sidewalk, 107 
miles of which were built in 1893, and the city en- 
zineer has stated that these walks have proved very 





acceptable. A correspondent writes from St. Louis 
that cement pavement is coming to be very ex- 
tensively used in that city. Minneapolis has nearly 
200 miles of cement walks and 3 miles of cement 
curb and gutter, and St. Paul has about 700,000 
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sq. ft. of walks and 500 Iin. ft. of driveway. Mem- 
phis, Tenn., and Terre Haute, Ind., have each over 
500,000 sq. ft. of cement walk; and Grand Rapids, 
Mich., has 1,000,000 sq. ft.; Detroit, 186,000 sq. ft. 
of cement street pavement, and Dayton, Ohio, 10 
miles of cement walks, and many towns of less im- 
portance have smaller quantities. 

‘The method of construct.ng cement pavement, of 
course, Varies somewhat in dfferent ciies and for 
different conditious. A description of its construc- 
tion in the town of Belefontaine, O., where con- 
siderable attention has been given to securing a 
method which would give the best results, will, 
however, give a very fair idea of the usual method 
adopted. 

The street is first excavated to a depth of 6 ins. 
below the grade line and thoroughly roiled to the 
proper section. Subdrains of 4-in. tile are then laid 
inside each curb line. The pavement is laid in two 
layers. ‘The first layer is 4 ins, thick, and consists 
of 1 part Buckeye Portland cement and 4 parts 
clean gravel or broken stone and sand, the ratio of 
gravel or stone to sand being about 2 to 1. These 
materials are thoroughly mixed by machine and 
wetted sufficiently for the water to show at the top 
when compactly rammed. The second layer or top 
coat.ng to take the wear is composed of equa! parts 
of Buckeye Portland cement and clean sharp sand, 
or crushed gratite, ineiuding all grains up to the 
size of a pea. Buckeye Portland cement is used en- 
tirely at Bellefontaine, and in any case only a 
cement which will show a strength of 300 ibs. por 
sq. in. in one month, when mixed densely in the 
proportions 1 of cement to 3 of coarse sand or 
crushed stone specified above, should be used. ‘The 
top coating is thoroughly rammed. 

Both the bottom and top layers are divided dur- 
ing construction into rectanguiar blocks, about 5 
ft. square, with their edges neatly fin'shed. The 
joints of the blocks coming directiy over the pipes 
in the street are made like the keystone of an arch, 
so that these blocks can be lifted out and the pipes 
got at without disturbing the neighboring blocks. 
The advantage of this construction needs no demon- 
stration. To secure a foothold for horses where the 
grade makes it necessary, the surface is grooved 
with V-shaped grooves, 1 in. wide and 3-16 in. deep 
at the middle, running at right angles to each other, 


and 4 ins. apart. The surface should be finished by 


an ordinary plasterer’s wooden float. The curbs are 
made of 1 part cement and 3 parts sand, and are 
a part of the outer blocks of the pavement. The 
materials required to make 1 sq. yd of pavement, 
as described above, are 144 IDs. of cement and 4 eu. 
ft. of gravel, and any ordinarily intelligent work- 
man used to making concrete can do the work. 

The smooth, even surface of cement pavement 
constructed in the above manner places it a little 
below asphalt in resistance to traction and a little 
above it in cleanliness, owing to the fact that water 
in any quantity does not affect the cement, while 
it causes asphalt to disintegrate. Except to re- 
move articles too large to go into the sewer, no 
work is required to clean cement pavement except 
to wash it with a hose. Naturally, since the pave- 
ment is so easily kept clean, it is a very healthy 
one. The Board of Health of the city of Philadel- 
phia considered this to be so much in its favor that 
it has adopted cement pavements for all courts and 
alleys in that city. Notwithstanding its smooth 
surface, however, cement pavement furnishes a 
good foothold for horses, much superior to asphalt 
when wet. 

Cement pavement is probably fully as durable as 
granite block, if we mag judge from the fact that 
it shows practically no wear where used for street 
crossings and in other similar positions for from 20 
to 30 years. Cement walk which has been laid six 
years in Detroit, shows only five or six worn places 
requiring perhaps half a day's work for one man 
to repair, in a total of 186,000 sq. ft. In Belle- 
fontaine, where it has been in use on the main 
street under a heavy traftic, there is scarcely a per- 
ceptible sign of wear. 

In respect to first cost, cement pavement for 
streets is much cheaper than stone block, brick, or 
asphalt, taking into consideration the character 
of the foundation. At Bellefontaine, O., the cement 
pavement cost $2.15 per sq. yd, including filling 
drains and curbs. The cost of maintenance is very 
small, as any ordinary workman is competent to 
repair any damages likely to occur. Moreover, in 
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opening the street for pipes, no serious damage is 
done to the pavement, since the blocks are removed 
whole and laid back in their original position, leav- 
ing the street as perfect as it was before. 


THE LATEST DECISION IN AIR-BRAKE 
PATENT LITIGATION. 

In our issue of Oct. 25 we announced the fisal 
result of the suit, which has been pending s-v.ral 
years, of the Westinghouse Air-Brake Uo. vs. Tae 
New York Air-Brake Co., for infringement of pat- 
ents on the quick-action triple valve. It wil be re- 
membered that the outcome of th’s su:t was a per- 
manent injunction forbidding the New York A‘r- 
Brake Co. from making and marketing either of the 
two triple-valves which it first placed upon the mar- 
ket, and ordering an accounting and the payment 
of damages to the Westinghouse Co. for past in- 
fringement. 

These vaives had been withdrawn from the mar- 
ket some months before by the New York Co., ty 
reason of a preminary injunction issued after the 
trial of the case in the ‘ower court; and in ther 
stead a valve has been offered by it on the mark:t, 
which has been claimed to avoid infringement of 
the Westinghouse patents. To quote from a letter 
of the New York Air-Brake Co. to th's journal, in 
our issue of Nov. 15 (p. 411): 


The result to any fair-minded and intelligent person 
conversant with air-brakes of a careful reading of the 
Court of Appeals decision wili be to convince him 
that the present valve of the New York Air Brake Co. 
is absolutely free from any of the patents which were 
involved in the ease just decided by the Conrt of Ap- 
peals, and that the New York Air Brake Co. is free 
to make it and the railways to use it. 


We suggested, in a note appended to this letter, 
that the question whether th's latest New York 
valve infringes the Westinghouse patents was a 
matter which the public would know more about 
after the new suit which the Westinghouse Co. 
brought concerning this valve had come to trial and 
been decided. We did not then apprehend, how- 
ever, so early action on this case by the courts. 
Suit on this valve was brought some months ago, 
and on Dec. 14 a motion was argued before Julge 
Lacombe, in the United States Circuit Court, in 
which the attorneys for the Westinghouse Co. 
asked for a preliminary injunction restrain’ng the 
New York Co. from making and selling th’s latest 
form of valve, pend:ng the trial and final decision of 
the ease. On Dec. 27 a decision was handed down 
by the court granting the pre‘iminary injunction 
asked for. 

In his decision Judge Lacombe first takes up the 
West'nghouse patents 360.070 and 376.837, and 
shows that. according to the recent dee'sions by 
Judges Townsend and Shipman, these are Preal 
patents and their ciaims must be given a liberal in- 
terpretation. To quote the language of Judge La- 
combe: 


Roth these patents, 269.979 and 876.887. are broad 
ones, and their claims shonid be ecenstrued to cover the 
meritorions invention thev disclose, unless the ton- 
guage of such claims precindes such a constrnuetion. 
The only anestion really open on this motion is that of 
infringement. 


He then takes up the question whether this ‘atest 
valve of the New York Co. does infringe, an: it is 
of interest to note how the New York Co. proposed 
to evade the Westinghouse patent. Claim 1 of 
Westinghouse patent 360,070 is for a certain com- 
bination, in which is included “an auxikary valve 
device, actuated by the piston of the triple-valve.” 
In the drawings of the patent the p'‘ston of the 
triple-valve “actuates” the stem of the auxiliary valve 
device by direct impingement upon it. The New York 
valve contains the same combinat‘on as that in 
Claim 1 above, except that the “auxtftiary valve de- 
vice” is not moved directly by the trip'e-valve. In- 
stead the triple-valve opens a port wh'ch reduces 
pressure on one side of another piston in a supple- 
mental chamber, and the movement of this p'ston 
opens the emergency valve. It will be seen, then, 
that the question whether the New York va've in- 
fringed the above claim or not turned upon the scope 
given to the werd “actuate!.” Concertting this, 
Judge Lacombe says, in his decision: 


None the less ts the auxiliary valve device “actuated” 
by the piston of the triple-valve. thongh two pistons do 
the work of one. and the action of the triple-valve pis- 
ton is Indirect instead of direct. Snch an addition to 
the mechanical details of the combination ts witbin 
the doctrine of equivalents, when the original iuven- 
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tion Is a broad one, as this undoubtedly is. and the 
language of the claim fairly covers it, which is the 
case here, the word “actuated” being appiicabie 
equally to Indirect and to direct actuation. Nor will 
it avail defendants as against the claim of a broad 
patent that the addition to the mechanism Is itself 
anu advance tu the art—an advance, it way be nored, 
which is not theirs, but one they have appropriated 
from a subsequent patent of the saiue tuventur. The 
person ‘whu discovered the advantage of a suppie- 
weutal motor tor the emergency Valve and devised its 
mechan.sni was. as the Court of Appeals has bed, en- 
titied to a broad patent for that tighly meritorious 
invention, which was essential to comp.ete saccess in 
the art, but that circumstance did not eutitie him to 
appropriate the meritorious aml equaily essential 
eutergency Vaive of the earlier patent, so long at least 
as he actuated his supplemental motor in the way in 
which such earlier patent claimed, viz.: by the piston 
of the triple-valve. 


Continuing, the decision declares that the valve in- 
fringes also claims 2 and 4 of No. 360,070, and 
then takes up the question of the infringement of 
No. 376,837. In the letter of the New York Co. to 
this journal, quoted from above, it was stated that 
the New York Co. would base its claim of non-in- 
fringement on the ground that the p’‘ston of its 
emergency valve was not “actuated by pressure 
from an auxiliary reservo‘r,” which is the language 
of the claim in the Westinghouse patent 376.837. 
In his decision, Judge Lacombe describes the emer- 
gency valve piston of the New York Co., anJ dis- 
cusses it as follows: 


The supplemental piston Q when at rest is pressed 
upon from below by train-pipe pressure. It remains 
at rest because the space between its face and the en- 
closing walls of the chamber in which it moves is 
filled with air of like pressure which reaches such 
space from the train-pipe through two narrow con- 
duits, p and u, and a connection, t. When the device 
is actuated upon the excess stroke of the triple-valve 
piston, the connection t is moved, the conduit p is, 
for an instant, closed and then opened to the outer 
air. Thereupon the space above the piston is voided 
of compressed air and the train-pipe pressure from 
below, being no longer counterbalanced by pressure 
in the chamber above, moves #nd unseats the valve. 
It is actuated therefore by the withdrawal of the air 
pressure from the chamber above, which, before it is 
thrown open to admit of such withdrawal, has been 
cut off from all connection with the train-pipe. Press- 
ure from the auxiliary reservoir at no time’ operates 
upon it either to hold it at rest or to put it In motion. 
Defendant contends that the claim of the patent must 
be restricted so as to cover only supplemental de- 
vices which are actuated by pressure from the auxil- 
lary reservoir, and therefore that its present device 
does not infringe. The phrases “train-pipe pressure” 
and “auxillary reservoir pressure’ had, prior to the 
granting of this patent, acquired a well-known mean- 
ing in the ert, and the use of one in a claim could 
hardly be construed to mean the other. But complain- 
ant contends that the phrase used in this claim to de- 
scribe the means for imparting motion to the supple- 
mental piston Is not “actuated by auxillary reservoir 
pressure” nor ‘tactuated by pressures from THE auxil- 
iary reservoir,’ but ‘actuated by pressure from AN 
auxiliary reservoir.’’ If some one should reproduce 
every detail of the claim with the single exception of 
adding a separate and additional chamber or reser- 
voir, which was charged from the auxiliary reservoir 
and then cut off from it. and should use the force thus 
stored in that additional or supp'ementary chamber or 
reservoir for the sole purpose of imparting monon to 
the supplemental piston, his device would, within the 
ordinary use of words, contain the element of actua- 
tion “by pressure from an auxiliary reservoir’ whether 
the additional chamber were contained as a sub-reser- 
voir within the auxiliary reservoir proper our was 
placed entirely outside of the latter. The charging of 
such additional reservoir, not from the auxiliary res- 
ervoir, but in the same way as the auxiliary reservoir 
itself is charged, viz., by admitting train-pipe press- 
ure into it through a charging port and then cutting 
off connection with the train-pipe, does not seein to 
involve any substantial difference. And where the 
patent is a broad one, as this is, with a full range of 
equivalents, the maker of such a device moy fairly 
be held an infringer. Whether the device of the de- 
fendant contain#® such an additional auxiliary reser- 
voir in the chamber P above the piston face Is the 
question in dispute. For the brief moment when, af- 
ter being charged. it is cut off from the train-pipe, it 
seems to be such, and the compressed air which it 
contains to be within a broad detimiton of “anxil 
iary reservoir pressure,"’ viz.. air compressed at the 
locomotive, and which, passing through the train-pipe, 
has got beyond a charging port which thereafter cuts 
off its connection with the source of supply, and de- 
tains it as stored-up pressure to be used In an emer 
gency. 

In view of the broad construction given to 876,35. 
by the Court of Appeals, the defendant's device must 
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he held to infringe this claim. Iufringement of the 
ehird and fourth claims is not so clear and those ques- 
tions must be reserved for final hearing. 


\NNUAL REPORT OF THE PULLMAN PAL- 

ACE CAR COMPANY. 

With the last annual report to the stockholders of 
‘he Pullman Patace Car Company, covering the fis- 
a year ending July 31, 1594, is a financial sta-e- 
* nt for the past 27 years, showing the remarkable 

rowth of this corporation. The company was 
organized in 1867, with a capital of $1,250,000. 
The first year’s report showed assets of $1,470,850 
and a gross revenue of $258,000, against gross ex- 
yenses of $88,293. Within six years the asses had 
increased to $10,841,917, with $2,994,407 gross rev- 
enue and $1,141,277 gross expenses. Then for five 
years there was a gradual decline, but ia 1575 
affairs took an upward turn, and in 1893 the com- 
pany reported a gross revenue of $11,550,950. Dur 
ing this 27 years the stock was increased 16 times, 
and in 1893 the company paid 18% on $36,000,000 
of capital stock at par; and in 1894, with $2,000,000 
less gross receipts than the year before, it paid 14%. 
The net revenue for the 27 years was $60,405,799, 
and of this $28,192,887 was paid out in dividends 
and a net surplus of $26,042,006 has been accumu- 
lated. For the last five years the profits have 
averaged over $5,000,000 per annum. 

The report for the last fiscal year shows that the 
company owns or controls 2,588 cars, wh:eh car- 
tied 5,282,323 passengers, over a total mi-eage of 
197.409.5038 mites. These cars are operated over 
126.411 miles of railway. The company employs 
10,858 persons and paid out for the year $4,968,548 
in wages. During the year the company built 15 
parlor and 6 dining cars, at a cost of $347,047. 

The financial statement for the last year shows 
revenue, disbursements and assets as follows: 








From earnings Of CAIS.....6...eseeeeeeees ae 
From patentS Owned. .....-+-s-seeeeeeerees otis 
From patents, dividends, interest, etc...... 26,726 
Total revenue ....eeeeeeeee ectdoudenveee¢ ee 
Operating EXPeNSS ....- +. ese sereeeeeeeees ag 
Paid other sleeping car companies.........- e Saas 
Dividends on capital stock. .......eee.e-e+- 2,880, 
$7,274,650 
Total disbursement Sou ai? 


Surplus for year. ......-eeeeeeereeee ceeee 
The assets, condensed from the statemett, are as 


follows: 


1,650 cars, equipments and franchises..... ae 
Investment in other sleeping car companies. 5.2 ae 
Real estate, plant, houses. ete., at Puilman.. +500, 414 
Materials of construc’n and operat’g supplies 3.672.163 


Other real estate, plant, furniture, ete...... 2.019.090 
sonds and other securities..... Leen eeeeeeeee er 

Accounts receivable and payable.........+. 10,773, 14! 
Total assetS .....-+eesseees ueeéeee dooce. $02,042, 











TWO RAIL JOINTS WITH BASE SUPPORT. 

We have frequently pointed out that in the des'gn 
of new rail joints an increasing tendency is evident 
toward supplementing the splice members of the 
joint by a base support, to prevent the deflection of 
the rail ends. Several forms of joints embodying 
this prine?p!e of construction, have been described 
and flustrated in our columns. Herewith we 
present two other joints of this type, voth of which 
are in extensive use and have been favorably re- 
ported uper by individual roadmasters and ia the 
reports of the roadmasters’ assoc.ations. 

The Heath rail joint consists of a plate, 11x24 
ins. and %-in. thick, bent to form an angle bar and 
base plate, extending under the full width of the 
rail base, the ends of the plate resting upon the 
joint ties, wh'le the middle of the plate is dished 
so as to form a pocket, which stiffens the joint 
under the ra‘l ends. On the inner side of the ra‘l 
is a plain splice bar or fish plate, and four ordinary 
track bolts pass through the bars and ra‘le. Spikes 
are driven through the inner side of the base plate, 
to prevent creeping. The combined ang:e bar and 
base plate is made of %-in. tank steel, of low car- 
bon (0.1%), and is heated in oi] ready for being 
shaped under a steam hammer and then punched 
for the bolts, a double punching machine beng used: 
This joint is manufactured by the Heath Rail Joint 
Co., of Minneapotis, Minn., whose new works, at 
Chicago Heights, L., have furnace capacity for 
heating 3,000 plates per day of ten hours, and can 
turn out from 1,500 to 2,000 joints per day. The 
heat from the oil heating furnaces is carried under 
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the boiler and utilized in making steam to run the 
machinery, which includes one 10-HP. and three 
20-HP. steam hammers, a 20-HP. doubleshearing 
machine, and a double punching machine. The 
joint has been applied, with satisfactory results, to 





Section C-D. Section \ 





Heath Rail Joint. 


old rails, and is in use on over 50 railways, ine!ud- 
ing 150 miles on the Atchison, Topeka & Santa 
Fe Ry. and 56 miles on the Chicago, Peoria & St. 
Louis Ry. The cost is said to be from 57 cts. to 
$1.15, according to size of rail. 

The Continuous rail joint consists of two angle 
bars, with wide flanges bent round to fit under the 
rail, and form the base support, each plate extend- 
ing under approximately half the width of the rail 
base. The ends of the plates rest upon the jo:nt 
ties, and the edges are slotted for the sp.kes. For 
G7-Ib. rails the plates are 9-16-in. thick in the ver- 
tical web, 5¢-in. in the flange, and 7-16-in. in the 
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Continuous Rail Joint. 


base. The bars are made of low carbon (0.1%) 
steel. They made be made of any desired length 
and are secured by four or six ordinary track bolts, 
but short bars and four bolts are preferred. ‘his 
joint is in use on some 50 railways, and has been 
used on old and new rails, while it has also been 
used to stiffen and strengthen rails at points where 
interlocking apparatus has made it necessury to 
place ties 4 ft. apart. It is extensively used by the 
Boston & Maine R. R., on the new standard 75-!b. 
rail, as well as on old 72-Ib. rails, in which latter 
case it is found to materially reduce the cost of sur- 
facing. This joint is manufactured by the Continu- 
ous Rail Joint Co., of Newark, N. J. 
KOSMOCRETE CONCRETE SIDEWALKS. 
The use of cement concrete sidewalks is rapidly 
becoming popular and one special system is the Kos- 
mocrete pavement, of which some 200,000 sq. 
yds. have been laid in Brooklyn, N. Y., in addi- 
tion to cons:derable amounts in other cities. A 
bottom course of dry cinders, about 12 ins. thick, is 
laid, and upon this is a layer of concrete about 4 
ins. thick, composed of 3 parts of granulated granite 
or sharp gravel, 4 parts of 1%-in. stone and 1 part 
Portland cement. On this concrete js worked a 
facing about 1 in. thick, composed of granulated 
granite, a small percentage of silicious grit, Port- 
land cemen and carbon. The purpose of the granu- 
lated granite mixed with silicious grit is to prevent 
the surface from becoming slippery. This concrete 
is used not only for sidewalks, but for stable floor- 
ing and the paving of public buildings, including the 
armories of the 23d and 14th regiments in Brook- 
lyn. It is also used for making sewer pipe. 








~ 
‘ 





It has been in use at the New York Custom House 
for about four years, and is to be used in the new 
terminal stations of the Brooklyn Bridge. Th 
cost ranges from 25 to 35 cts. per sq. ft., depend 
ing largely upon the distanee the material has to 
be hauted and the amount of work that has to be 
done preliminary to laying the pavement. The con 
crete has been used experimentally for street pav 
ing, one section having been laid with it at 2Oth St. 
and Greenwood Cemetery, Brooklyn, and being in 
fair condition after about six years’ service under 
heavy traffic. In this case the concrete is about 6 
ins. thick, and at the middle of the street the sur 
face is divided into rectangular blocks by deep 
grooves. For such work, however, it is necessary 
that the street should be closed for traffic for a 
sufficiently long time to allow the conerete to be 
come thoroughly set and hard. The Kosmocrete 
pavement is manufactured and laid by the Wilson 
& Baillie Mfg. Co., of Brooklyn, N. Y 


EXPRESS LOCOMOTIVE, PENNSYLVANIA 
R. R. 

The latest design of passenger engine brought out 
by the Pennsylvania R. R. is of the e'ght-wheel 
type, with driving wheels 6 ft. S ins. diameter, and 
is known as Class P. These engines are designed 
for hauting the heavy express trains on the New 
York division principally, but are also used on other 
divisions where similar service is required. The en 
gines are equipped with truck and driver brakes, and 
are intended to burn either bituminous coal or an 
thracite. We are indebted to Mr. Theodore N. Ely, 
Chief of Motive Power, for the following list of 
dimensions (given in our standard form), and shall 
publish drawings in a later issue: 


Running Gear.—Driving wheels, diam. . .6 ft. Sins 
es es ENING io wi ks cndintrescenunne es a2 * 
Tender 7" 4 “ ee os *©6@ 
Teuder © 6 edcketKneeneenss : ns aia ae 
Engine truck .. ? -Rigid center 


Journals, driving axles........ w+ eee SQ K 104% ine, 
- SEMEN BRION. cs cccacce oe+ ee OX 1 “ 
” ee Sn acsddtn écenl s 
Wheel Base.—Driving........... Sires 5 
EE  o6 cea Rainn « adbadou nets inns - 
eee GY ba Seeder ceudenactee bee. dos a Ms * 
Pt Ce detect on cneweedus 2 3 in 
“ engine and tender........ ---49* 3% Ins 
Center of truck pin to center of leading 
ia cite 4d 544 pes eeedeuncs p yee th = S 


atesenene None 
. 87,300 Ibs. 


Driving wheels having blind tires. . 
Weight in working order; on drivers 





Ce SI, SIGNS 6 6 ccc op cbdedisacesseche Me 

BK WEE Gesadescwtencmn . 127,050 * 
Tender, Pee te, dn weak dba aw oclerekwelaa TO.000 * 
Engine and tender, loaded........... -- 197.00 * 
EE eet dons ceeede dueoasdvaaens 30,100 * 
Of full coal capacity............ news 15.000 
Of full water capacity of tank. .3,000 galls. 24.000 © 
Allowed for water in boiler.............. 16,500 

COREINUE cneidiadld cactachhe €dccd<ébdcevwke 19 x 24 ins. 

Distance center to center................6 ft. 5 * 

“ center to valve face... ash. 60 * 
PE CU CNUs os iad dete pede dcccogwhesasinee 

Form of crosshead and guides...... Three-bar guides 
Connecting rod, length between centers.7 ft. 10% ins. 
Fee SR io at 3K ck enc onc ntawens Shifting liak 
Ports: length, 20 ins.; width steam, 1% Ins.; width 
MU, CASS Chaehebebaauan busehsdaves eke MA 
Slide vaives: lap, 1% ins.; max. travel, 6 ins.; lead, 
nene. 

PIII Se antda secudecews becca ...- Straight top 
Diam. of barrel inside................ ..4 ft. 9 ins, 
Thickness of barrel plates..................7-16 in. 
Thickuess of smokebox tube plate............. % * 
Height from rail to center fine...... ---. 8 ft. 4 Ing, 
Length of smokebox (including extension 

DE UE veteetateidnahaceeresswnecsad 2 * 2h & 
Working ste1m pressure..........c0.cscecees 135 Tha. 
is aiid, : Wilivewn end wed, 4 ead akaben Belpaire 
DE }<thu thanks béeesaue uhos aka 9 ft. 11% ins, 
PE EE cchn bandas eUeNedicdscaccet am a « 
DR Oe SN ha ns se eksdedtessbarecedh & oe 
POE BE GOET cecscncscecccscccaccces st © Se Ue 
Thickness of side and back plates............ 5-16 In. 
‘ SE EE sg bine vaindee ob}.s omen * « 
DPE 5 dub 4heéédns taecdananael « 
GREBD QUO 8 deeb andi: ddbveucuds yesveenseci 33% aq. ft. 
Staybolts: diam., % In.; pitch (approximate), 4% ins. 
Water space, width, front, hack and sides..... 4 ins. 
PUR nds <oc0ds ceuccess Anthracite or bituminous coal 
Tubes... Material, wrought iron; No., 258; pitch 
Dd dedes slcetseduect soseemecessac -2% Ins. 
Diam. inside, 154 Ins.; outside................ 1% * 
Length between tube plates.............. 11 ft. 4 Ina. 
Total fire area of tube openings............ 3.92 aq. ft. 
Heating Surface.—Ratio to grate area............. 47.6 
Ratio of exterior tube area to firebox heating sur- 
MT ch ba Ghd +ngtietr anes nsonoed. ben dnce canbe 9.7 
Tubes, exterior, 1,435 sq. ft.; interior.....1,244 sq. ft. 
eS eid sind ibid an necks ceaadadan é oa. * |. 
Total with exterior tube area............ Fo | i 
Total with interior tube area............ 1,392 « 

Miscellaneons.—Exhvust nozzle, diam...........5% ins. 
Smokestack, smallest dlam.............. 1ft.1% “ 
Smokestack, height from rail to top.......... 15 ft. 
Capacity of tank........... Geveccesoese 3,09) gations 
Capacity of coal apace. .......cccccccccece 15,000 Ths. 


Brake fittings: P. R. R. brake on driving wheels; 
American brake on truck. 
Tractive force per Ib. effective press. on 


SES Bids cnttitide died decide od oseeeeee+l,083 Iba. 
Total tractive force with effect. press. = 
4-5 of boiler pressure............. cagtead 15,162 tbs. 


Total adhesive tractive power, at \% of 
weight op drivers. ..........0cscecssese+21, 825 “ 
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With this number of Engineering News a change 
is made in the arrangement of the departments of 
the paper, and a few words of explanation as to its 
objects will be of interest. As stated in our last 
issue, the increase in the quantity of matter in our 
“Qonstruction News” department is to be main- 
tained during the coming year, and every endeavor 
will be used to completely cover the field and to 
make this journal more than ever a reliable and in- 
dispensable aid to contractors, engineers and firms 
dealing in all classes of engineering suppiies. For 
the convenience of our readers, it has been decided 
to separate the “Construction News” pages and to 
print them, together with the persona: items, the 
news of engineering societies and the brief notices 
of new publications and trade catalogues in an 
eight-page supplement, which can be readily re- 
moved from the remainder of the paper for greater 
facility in use. 

While the convenience of the contractors, supply- 
men, engineers, etc., who make regular use of this 
department is thus consulted, we believe that the 
very large proportion of our readers who regularly 
preserve and bind their volumes, will a:so welcome 
the change, as the S8-page supplement, the con- 
tents of which are for the most part of current in- 
terest only, need not be bound up with the 16 pages 
devoted to matter of permanent technical value. 

With the transfer of the “Society Proceedings” 
department to this new position, the reports’ of 
meetings held will be condensed, so as to give only a 
statement of the business done at the meetings, with 
the titles of papers read, and only so much concern- 
ing them as will enable the reader to judge of their 
nature and decide whether their value to him is 
sufficient to warrant him in obtaining them. Where 
papers or discussions before a society contain infor- 
mation of such value as to demand its publication in 
full or in abstract, it will be presented in the body 
of the paper, under an appropriate title, where it 
can be conveniently indexed and referred to when 
desired. An exception will be made of the reports 
of the annual conventions of the national engineer- 
ing societies, which will be presented in the body of 
the paper, by reason of their greater importance and 
interest. Reviews of important books will be found, 
as heretofore, on the pages just preceding the edi- 
torial page; but brief notices, containing matter of 
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current interest only, will be found in the supple- 
ment. With this brief explanation, it is believed 
that our readers will find no inconvenience from the 
new disposition of the matter. 

We alluded last week to the valuable work which 
we believe we are doing for our readers in our Con- 
struction News department. Evidence that the news 
in these pages is appreciated reaches us, not only 
from our readers, but is to be found in the columns 
of several of our weekly contemporar‘es. In our 
issue of Dec. 20 we published, under the head 
“Bridges,” on p. 521, 18 items of news concerting 
new bridge construction. An enterprising contem- 
porary, in its issue a week later, Dec. 26, copied 
every one of these items, changing the word:ng and 
condensing them somewhat, but giving no additional 
facts and omitting many particulars of importance. 
We feel flattered by such evidence of appreciation, 
and hope the readers of the journal which displays 
such talent in the way of imitation are satiafied 
with the perusal of ancient history. 


The drawspan illustrated on our imset sheet this 
week and described at length in another column, is 
a notable example of the use of plate-girder work 
for very large and heavy structures. where a truss 
design would invariably have been chosen a few 
years ago. We believe this four-track bridge of 176 
ft. span is the heaviest plate-girder swing span ever 
erected. The center girder of this bridge, 176 ft. in 
length and over 9 ft. deep at.the center, must rank 
with the very heaviest girders ever built. The prac- 
tical advantages in the use of plate-girders for swing 
bridges are that the structure exposes a smaller sur- 
face to wind pressure and the center of gravity and 
center of pressure are so low that a given wind press- 
ure has very small overturning moment. It is 
also easier to handle the bridge in high winds. 


- 


We publish elsewhere in this issue two papers on 
cement or concrete pavements, giving information 
of considerable interest to engineers. The merits 
of concrete as a material for sidewalk paving are 
pretty well known, and under special names, as 
granolithic paving, Kosmocrete paving, etc., it has 
the highest reputation as a paving material. In the 
papers above referred to, an account is given of the 
use of concrete as a material for roadway pave- 
ments, and not as a foundation merely, but for the 
wearing surface as well. The city of Bellefontaine, 
Q., has had several blocks of this paving in use for 
a considerable time, and it has given such good sat- 
isfaction that two more blocks were laid during the 
past season. The results obtained with any such 
paving will, of course, depend very largely on the 
manner in which the concrete is made and the ma- 
terials used in it. The evidence presented seems 
to show that it is possible to make a concrete so 
strong and durable that it will give satisfaction as 
a street pavement under a moderate traffic. That 
it is “probably fully as durable as granite block,” 
as one of our contributors states, is putting the case 
rather strongly, for no one would expect even the 
best possible ccnerete to approach a good granite 
or trap paving block in resistance to abrasion. One 
difficulty with its use as a street covering is the 
necessity of closing the street to traffic for some 
days, until the cement has thoroughly set. It shares 
with asphalt the advantage of giving a continuous 
and impervious covering to the street, and as it 
can be laid somewhat more cheaply than asphalt, 
its use for alleys, stables, private driveways, etc., is 
likely to rapidly extend. Engineers will watch with 
interest the results of longer experience with it as 
a material for roadway paving. 


The appointment of Col. George E. Waring, Jr., 
M. Inst. C. E., as Commissioner of Street Cleaning 
in New York City, insures the services in this im- 
portant department of a man of marked executive 
capacity and one aggressive in methods and well 
posted in- the sanitary engineering of cities. The 
appointment in itself is a wide departure from long 
established precedent, and is evidence of a purpose 
on the part of New York’s new Mayor to select 
men for executive positions with regard to their 
fitness rather than for their political experience and 
influence. Col. Waring has his enemies among en- 
gineers, and these will not be pleased with the ap- 
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pointment, But if we know the man he will ree 
ognize the opportunity for making a record by intro 
ducing much-needed sanitary reforms, and he wi)! 
push these reforms with all the energy and execy 
tive ability which are undoubtedly his. 


Garbage disposal in Chicago seems to be a prob 
lem beyond the solution of the city officials, judging 
from accounts from that city. The garbage is sti! 
dumped promiscuously on the surface of the ground 
in and about the city, as was noted in our issue of 
Aug. 2, 1894, and left there to putrefy and give 
offense to all who live in the vicinity or come near 
it. Perhaps no other city in the country has experi 
mented with more different methods of garbage 
treatment than Chicago, but still the city goes on 
scattering its offal about its borders in the same oli 
primitive manner, a method, or, more properly, lack 
of method, which is a standing disgrace to a city 
which claims a population above a million and a 
half. It is true that until recently systems of gar 
bage disposal suited to a large city were in an ex 
perimental stage, but to-day, where Philadelphia, 
New Orleans, Boston, Cincinnati, St. Louis, Mil 
waukee, Detroit, Montreal, Buffalo, Rochester, Des 
Moines, Savannah, and a host of smaller cities are 
leading the way, Chicago ought to be able to follow 
If the great city by the lake cannot devise some 
means for the final disposal of its garbage, possibly 
it can at least rouse itself to demand that the con- 
tracts in force for its garbage collection shall be 
faithfully carried out. The Civic Federation of the 
city declares that this is not now being done, and 
that the city’s inspectors are bribed to neglect their 
duty. Ls 

Absolute prohibition of the crossing of steam rail- 
way tracks at grade by electric railways is the 
recommendation of the Connecticut Railroad Com- 
mission in its annual report. The recommendation 
is a wise one and ought to be heeded. A structure 
sufficiently strong to carry electric cars over 
a steam road can generally be built at moderate 
expense, and the separation of grades removes an 
ever-present danger of accidents. 

We show in another column two rail joints 
which are coming into use to quite an extent, aud 
which illustrate the steady tendency toward a 
joint giving an elastic support to the base of the 
rail which, while not heavy enough to act as an 
anvil, will at least compel the rail ends to deflect 
uniformly. The object, of course, is to hold the rail 
ends in practically the same plane, so that the leav- 
ing rail will not be depressed below the entering rail 
as the wheel approaches the joint. In the ordinary 
joint this often occurs, and the result is a direct blow 
of the wheel upor the end of the entering rail. It is 
only a few years ago that the Fisher joint was 
practically the only representative of the base sup- 
porting joint, whereas we have now in service the 
Detano (C., B. & Q. Ry.), the Churchill (N. & W. 
R. R.), the Weber, Heath, Long and Continuous 
joints, while the Price, Niles and other forms are in 
more or less use experimentally. Any of our 
readers who travel much on the New York elevated 
railways will have noticed that the Weber joint is 
rapidly replacing the six-bo!t angle-bar joints. The 
report presented by the rail joint committee at the 
annual meeting of the Roadmasters’ Association of 
America, in September last, stated that the bridge 
type of joint possessed many advantages over the 
ordinary angle-bar joint, and in the discussion on 
this report there was evident a strong opinion in 
favor of a base support, which resulted in the adop- 
tion of a resolution to the effect that improved 
joints should be designed on this principle. 


The issuance of an injunction by Judge Lacombe, 
on Dec. 27, stopping the manufacture and sale of 
the latest form of quick-action triple-valve put on 
the market by the New York Air-Brake Co., es- 
tablishes more fully than ever the validity of the 
Westinghouse patents, and is so Sweeping in its 
scope that it will probably permanentiy terminate 
the various attempts which have been made to man- 
ufacture quick-action triple-valves without coming 
in conflict with these patents. Reviewing briefly 
the history of this litigation, the New York Co. 
some four years ago, put two triple-valves on the 

market, withdrawing the first Sooy after its intro- 
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duetion, on account of its imperfect working. In 
the suits for infringement of its patents by these 
valves, brought by the Westinghouse Co., the New 
York Co. was defeated, first in the Circuit Court 
and later in the Court of Appeals. It was perman- 
ently enjoined from the manufacture of these 
valves, and a judgment for damages against it was 
awarded to the Westinghouse Co. 

At the time of its first defeat in the lower court 
the New York Co. began putting on the market a 
third valve, especially designed to avoid infringe- 
ment of the Westinghouse patents. It was 
promptty sued on this by the Westinghouse Co., 
which, instead of waiting the many months which 
must elapse before the final decision in the court of 
last resort, asked the Court for a preliminary in- 
junction restraining the New York Co. from mak- 
ing and using this latest valve while litigation is in 
progress. On Dec. 27 this injunction was granted, 
the Court in its decision brushing asiile, as trivial 
evasions, the devices used by the New York Co., in 
its attempt to avoid infringement, and giving to the 
Westinghouse fundamental patents so broad a 
scope that it is difficult to see any chance for their 
successful evasion. 

We discussed the issues involved in this case in 
our issue of Oct. 25, and will not again take space 
to consider them. The decision itself is given in 
substance in another column, and will well repay 
study by every one interested in patent practice, as 
well as by those interested in air-brake matters. 
The important prine‘ple, that the courts will protect 
by preliminary injunction a patentee who has es- 
tablished the validity of his patents by a previous 
suit, has been frequently illustrated, but never 
better than in this important and hard-contested 
litigation. 


—_—— . 





The subject of safety fenders for street cars is re- 
ceiving an increasing amount of attention in every 
city in which electric cars are in operation, and, 
either through the pressure of public opition or by 
the official requirement of city or state officials, the 
equipment of all street cars with some eMicient form 
of fender is pretty certainly a necessity of the near 
future. In fact, many cities have already made the 
use of fenders compulsory, and the common plea of 
street railway managers, that they are only waiting 
to find out which is the best fender before equip- 
ping their cars, is received with impatience by the 
public. 

But, besides the direct pressure of public opinion, 
and the natural desire of every railway manager to 
use every possible means to avo‘d accidents, the time 
has now come when mere considerations of financial 
policy dictate the use of fenders on every street rail- 
way. It is cheaper, in the long run, to equip cars 
with fenders than to leave them off. In the first 
place, public opinion is now at a point where courts 
and juries will mulct a company much more heavily 
for damages in an accident suit, where a person has 
been run over, if the car doing the damage was not 
equipped with a fender. The Brooklyn City Rail- 
road Co. recently had a verdict against it of $25,500 
for running over and maiming a child, a sum which 
would go a long way toward equipping all its cars 
with fenders. 

We have before pointed out that the public opinion 
of the gain in safety secured by even the best fenders 
is probably a good deal exaggerated. On the other 
hand, sufficient experiments and experience have now 
been accumulated to make it certain that the best 
fenders do greatly diminish the chances of maiming 
or killing a person struck by a car. By a study of 
the list published on another page of this issue, 
and that in our issue of March 8, 1894, it will not be 
difficult to select the chief points of merit which an 
efficient fender should possess. It may be noted that 
the tendency appears to be more and more to rely on 
a front fender, or catcher, rather than a wheel 
guard, for safety. The companies have generally 
preferred the wheel-guards, as being less likely to 
frequent breakage by collisions, etc., but the risk of 
injury to a person in being shoved along over the 
paving by a wheel-guard is very great, even if he 
escapes injury in passing under the front of the car 
body. If a wheel-guard fender is to be the sole re- 
liance, however, all projecting rods on the front of 
the car should be avoided. A notable instance of 

carelessness in this respect is seen on the Broadway 





and Third Ave. cable railways, in New York city, on 
which most of the cars have excellent wheel-guard 
fenders. A long pin, however, projects down from 
the front of the car body some 6 ins., and might 
easily inflict a fatal wound on a person forced under 
it. 

A second feature, to which more attention is being 
paid by designers of fenders, is the provision of net- 
ting in front of the dasher to prevent injuries to a 
person caught up by the dasher through striking the 
head against the dasher, brake-shaft, or other ap- 
paratus on the front of the car. Reference to the 
cuts, in another column, will show that three of the 
fenders there illustrated are designed to afford this 
protection, and in only one has it been negiected. 


TRACKLAYING BY MACHINERY. 

Tracklaying by machinery is the subject of an 
article in another column, and perhaps few engineers, 
except those familiar with the construction of long 
lines of railway, understand the extent to which such 
machines are employed, in order to effect economy in 
time and in cost of work. They are used mainly in 
the West and on long lines, but have been used as 
far East as the Adirondack & St. Lawrence Ry., in 
New York, and on the Chicago, Paducah & Mem- 
phis Ry., in Illinois, the latter road being now under 
construction. In many cases the outfit is not sold, 
but leased to the contractors by the owners of the 
patent, so that under such arrangemetts the ma- 
chines are available for work on shorter lines than 
would be the case if the contractor had to purchase 
them outright. One make of machine has been used 
on nearly 60 roads in the West and South. The 
term track!aying machine is not strictly correct, and 
is apt to be misleading to the uninitiated, since the 
machine does not lay the track, either in the sense of 
laying the material or in the more general sense of 
laying, bolting and spiking, all of which work is 
usually understood to come under the head of track- 
laying. Tracklaying by machinery simply means that 
the material train is kept right up with the head of 
the track, and that the rails and ties are carried to 
the front of the train by a system of tramways laid 
upon or at the side of the cars, so that the material 
is delivered right into the hands of the tracklaying 
gang, usually from chutes projecting in front of the 
first or pilot car. 

With the ordinary system of tracklaying the ties 
are either distributed along the subgrade from 
wagons. or are run to the front on light cars hauled 
by horses, but the former method cannot be followed 
in rough or swampy country, and the latter involves 
more or less haul between the supp'y train and the 
head of the track. The rails and fastenings are run 
ahead on small cars, the rails being loaded length- 
wise, sO as to be pulled off conveniently, the car 
being pushed ahead as fast as the rails are laid. 
With machine tracklaying, however, the supplies 
for a day’s or half a day’s work are carried on the 
material train and delivered right where wanted, the 
train being moved up 30 or 60 ft. at a time, accord- 
ing to whether the rails are laid singly or in two- 
rail lengths. It is not uncommon practice to lay 
only half the number of ties to a rail length ahead 
of the train, leaving the rest to be put in by a tie 
gang following the train, thus somewhat reducing 
the close work of a large gang, but while a single 
train may perhaps not do very much damage to a 
half-tied track, it is, as a rule, better practice to put 
in the full number of ties before the train runs over 
the track. 

As to the speed of the work, the average is from 
1% to 24% miles per day, varying according to the 
nature of the ground, the weight of rails and num- 
ber of ties, and the general methods of working, 
while in exceptionally fast work a mile has been 
laid in 2 hrs. 50 mins. with a gang of 80 men, or, 
with a much larger gang, from 1,300 ft. in 30 mins. 
to 11,100 ft, in 8 hrs. 30 mins. On the extension of 
the Burlington & Missouri River R. R., from Sheri- 
dan, Wyo., to Billings, Mont., built in 1894, ma- 
chine tracklaying progressed at an average rate of 
14% miles per day with a force of 85 men, at a cost 
of about $100 per mile. Tracklaying by hand, on 
the same road, was let by coatract, about eight years 
ago, at $300 per mile. This, however, included load- 
ing the material and higher wages were then paid 
than those now ruling. Machine tracklaying on an- 
other road, about seven years ago, cost about $150 
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per mile, which may perhaps be compared with the 
$300 per mile. On another road, where machine 
work cost $140 to $170 per mile, hand work cost 
$250 per mile. 

The following particulars of rate and cost of track- 
laying in the usual way may be of interest as matter 
of record, but, of course, variations in price of ma 
terials and labor will preclude any direct com 
parisons. In 1882, on a Texas railway, a tracklay- 
ing gang of 164 men in all, with 18 teams, couid 
lay 144 miles of rails per day, but could not keep up 
the back work and lay much more than 1 mile; 
the cost per working day averaged $292, which prob 
ably represented the average cost per mile. In 1883, 
on the Western Division of the Canadian Pacitic 
Ry., tracklaying, with a force of 300 men and 35 
teams (about 180 men in the track gang proper), 
averaged 2144 miles per day, the highest records 
being half a mile in 35 minutes, 6.02 miles in one 
day (6 miles 100 ft. of main track and 1,800 ft. of 
side track, all full tied, full bolted and full spiked), 
and 25.86 miles in one week (4.31 miles per day) 
In a discussion on the cost of tracklaying, at a meet 
ing of the Llinois Society of Eugineers and Sur 
veyors, in 1889 (Eng. News, May 25, 18S), the 
figures given were from $292 to $350 per mile, but it 
was stated that on the Atchison, Topeka & Santa 
Fe Ry. tracklaying with a force of 164 men for 
laying two miles of track per day cost $170 per mile 
for labor ony, or $247 for the labor of tracklaying 
and surfacing. 

Some records of work with machine tracklaying are 
as follows: Fargo & Southern R. R., 1884, 1% miles 
per day, with 40 men; Northern Pacific R. R., 1886, 
8,400 ft. in 8 hours, with 67 men (fully tied, bolted 
and spiked); Northern Pacific R. R., 1889, 4,000 to 
5,000 ft. per half-day (work delayed by bridging, ete.) 
and 9,000 ft. in 6 hours (full tied, half-bolted and 
quarter-spiked); Lake Shore & Eastern R. R., 1890, 
1 mile in 3 hours; Great Northern Ry., 1891, 1% 
miles per day for 82 days and 50 miles in 25 days; 
Nelson & Fort Shepard Ry., 1894, an average of 2 
miles per day. In one case 13,200 ft. were laid in 
9 hrs. 45 mins. with a crew of 35 men. 

The above particulars will serve to show the im 
portance of the machine tracklaying, and further 
details of the appliances, methods of operation, and 
organization of the track gangs are given in the 
article on another page. 


LETTERS TO THE EDITOR. 


ANALYSIS OF STRAINS IN THE FERRIS WHEEL 

Sir: We beg to announce that we have printed ex 
tra copies of p. 72 of the 3d edition of Johnson's 
“Framed Structures,’’ containing the analysis of the 
strains in the Ferris Wheel, and we shall be glad to 
supply this to all possessors of the first and second 
editions who will send their addresses to us. 

Yours truly, John Wiley & Sons. 
53 W. 10th St., New York city, Dec. 20, 1804. 








COMPENSATION FOR EXPERT EVIDENCE. 

Sir: I would like to have your opinion relating to a 
matter of considerable personal interest, and, possibly, 
of interest to the profession generally. An assistant en- 
gineer in the engineering department of a city has 
been employed on work pertaining to a new and addi- 
tional water supply, and was paid for his services by 
the day, his duties in the fleld being the supervision 
of surveys and test-well examinations. The field notes 
and data thus obtained were afterwards completely 
mapped and made of record in the City Engineer's 
office. Later, this assistant engineer was placed in 
charge of similar surveys and investigations, pending a 
suit between the city and a private water company. 
Prior to the trial, he (the assistant engineer) notified 
the City Attorney, in the presence of the City Engt- 
neer, that he was very willing to testify as to matters 
of fact relating to said surveys and investigations in 
the field, and the preparation of maps and profiles; 
but that he would refuse to qualify as an expert, and 
give expert evidence—along with other engineers emi- 
ployed as experts—without remuneration, claiming 
that such evidence in the case required knowledge and 
experience other than that obtained by the local in- 
vestigations made.* If his professional opinion was of 
value to the city in the case, the city should pay for 
the services rendered. Are not such knowledge and 
experience, and opinions drawn from the same, the 
very best of a professional man’s personal property? 
Is it fair and equitable treatment, under the circum 





*The City Attorney stated before the City Council 
that the evidence given was as valuable to the city as 
any given at the trial. 
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stances thus briefly outlined, for the City Council to 
refuse payment of a demand for such service? 
Yours respectfully, Assistant Engineer. 


(Whether the city had a right to the services of 
our correspondent, as an expert witness, would de- 
pend upon the contract or arrangement by which he 
was employed. If he were in receipt of a regular 
salary from the ety, it might reasonably be argued 
that the city was entitied, in returu, to the best 
services he was capab‘e of rendering in any capac.ty 
desired. If, on the other hand, he received pay by 
the day, for such days on'y as he was actually at 
work, and was at liberty to use his other time for 
his own purposes, then his notice to the City En- 
gimeer, prior to giving his evidence, would, appar- 
ently, legally entitle him to a reasunable rate of 
compensation as an expert witness.—Ed.) 


THE SIZE OF BUILDING BRICK. 


Sir: I have read the comments on Mr. Fickes’ tests 
of building brick in your issue of Dec. 15, and as one of 
the Hudson River brickmakers, I would like to add a 
few words. You might have a law requiring brick to be 
of a certain size, but it would be impossible to make 
them so. Ove dimension is fixed by the requirements 
of the New York market (which, by the way, is the 
largest brick market in this country, and prebably in 
the world, absorbing 1,000,000,000 brick a year). 

Five brick laid side by side should measure about 
11% ins., but must not exceed 12 Ins. This does not 
mean that five times the thickness of one brick shall 
be 11% ins. This rule fixes the length of the brick for 
each maker, as brick are set three over one, and the 
draft of the kiln depends largely on the ratio be- 
tween these two proportions, as well as the cost of 
burning and the time required to burn. 

If two makers in adjoining yards should use molds 
of the same size, the brick after burning would prob- 
ubly not be of the same size—in fact, they vary some- 
what in different parts of the same kiln, and in dif- 
ferent kilns. 

The writer speaks of “filling molds a little less sol- 
idly."" We have to change the press to sult the mud. 
There would be no profit in what the writer terms a 
trick to save clay, as to do so would damage the brick 
and the dumpers would strike at once, as their work 
would be harder. 

Rule No. 5 should be modified. It is true as re- 
gards resistance to crushing on the flat, but for trans- 
verse strength, the rule should be reversed. 

There is no “skinning” about the sizes of brick. A 
customer usually sees a boatload of brick before pur- 
chasing; and if he does not, he knows by the brand 
what the size will be. I saw many of the brick that 
Mr. Fickes tested, and there was not one of the larger 
ones that could be sold for good building brick ou the 
New York Brick Exchange. Please consider that you 
can usually buy two Hudson River brick for the same 
price that you pay for one of the larger sizes men- 
tlored. Front brick for the Eastern market are made 
to-day with the common brick, but slightly larger, as 
they are repressed and need less mortar. A ditforence 
of 1-16 in. in one dimension of the mold often makes 
considerable difference in the cost of burning and in 
the quality of the brick made. Experience has taught 
that it Is not practicable, if possible, to burn brick 
50% larger than the present size and have them of as 
good quality as are made at present. 

Au examination of Mr. Fickes’ detailed tables of 
tests of Bastern brick will show very uniform results. 
The amount of absorption is not to be relied on as a 
test, as it depends largely on the process of manufact- 
ure and the amount of coal dust, sand and quicksand 
in the mixture. A brick with excess of quicksand in 
the mixture will have a better color, absorb less water, 
and will not be as strong as one with less. Also I 
think the results of tests of all brick made with soft 
niud machines show that Rule No. 1 Is not warranted 
by the table, Yours respectfully, C. A. Fowler, 

Manager Fishkill Brick Works. 

Dutchess Junction, N. Y., Dee. 17, 184. 


TWO POINTS TO BE CONSIDERED IN DESIGNING 
A STANDARD ANGLE BAR. 

Sir: The design of a standard angle bar is receiving 
some attention at the present time in consequence of 
the probable action of the American Society of Civil Ea- 
guleers on this subject at its January meeting. In view 
of this fact, I desire to cail attention to two important 
features of the angle bar, which, when g:ven proper 
prominence in the design, have led to some very ex- 
cellent sections. These two points are stiffness and 
elastic.ty. 

In order to attain proper stiffness, the moment of 
inerti: of the section must be made as great as possib‘e, 
This requires that the web be made as thin as Is con- 
sistent with strength, and that the metal be concen- 
trated as far as possib.e from the neutral axis, in the 
bead and flange. In regard to elasticity, railway engi- 


neers do not seem generally aware of the fact that the 
steel mills are furnishing a metal in the angle plates 
wh‘ch is altogether inferior to the metal in the rail. 

‘The follow.ng resuts are taken from a number of 
tests made at Scranton, Pa., during the summer of 
1804, and will serve to Ltustrate this point: 


Tensile Elastic 
strength, .im-t. 
Ibs. 
Rall steel... ......120,000 


Behavior under 
tbs. impact. 
60,000 Stood 2,000 Ibs. 
falling 20 ft. 
Angie plate steel.. 57,000 30,000 Broke under 2,000 
lbs. fall.ng 6 ft. 

It is evident from the above that a part of the track 
which is aiready weak through defective design has its 
strength further decreased by the use of infer.or metal, 
and indeed this must be the case so long as angle bars 
are punched and not drilled as are the rails. 

This brings out the second point which I wish to 
make, namely, that by making the web of a proper 
thinness, say, from 9-16 to % In. thick, it is possible 
to punch the plate when rolled of a meta! having con- 
siderab!y more elasticity than the steel ind’cated above. 
To illustrate these points I have taken the proposed 
standard angle bar of the Carnegie Steel Co., pro- 
posed for use with the American Society of Civil En- 
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Angle Bars Designed for Stiffness and Elasticity. 


(Dotted line shows section proposed by Carnegie Steel Co.) 


gineers’ standard 80-Ib. rail section, illustrated in your 
issue of Dec. 20, and cut down the web to 9-16 ‘n. 
thickness and added an equal amount of metal to the 
flange as shown in the accompanying sketch. 

The following tabulation wi!l show the advantage of 
this transfer of metal from a position close to the neu- 
tral axis, where it adds little to stiffness or strength to 
4 position where Its efficiency is much increased. This 
transfer has also subserved another end, for with the 
thinner web thus secured it is possible to punch the 
p.ate when rolled of a harder and more elastic steel: 

;—Stiffness—, | E.asticity. ——— 


. of car- 


¢ 
bon. 


‘ne. of 
E-astic lim- 


Section. 


stiffuess. 
it, lbs. per 
sq. in. 
resistance. 
elas. limit. 


of inertia. 
P, 


Weight, lbs. 
per ft. 
P. e. 


Moment 
P. c. ine. of 
elasticity. 


Moment of 


Proposed standard, 


Carnegie 8. Co.11.5 3.661 .... 0.10% 30,000 66,565 .... 
Section shown In 


sketch ........11.5 4.08411.6 0.20% 36,000 87,776 31.9 

The moment of resistance at the elastic limit is the 
measure of the ab‘lity of the joint to stand up in the 
track under impact or steady loads without taking a 
set; and it will be noted that we have increased this 
resistance 31.9% by an intetligent use of the same 
amount of metal as that contained in the section pro- 
posed by the Carnegie Steel Co. The excetlence of 
plates designed on these Iines has been brought very 
strongly to my notice while inspecting a large var‘ety 
of sections at the steel mils and in the track. They 
are doing excellent service on some of the large East- 
ern railroads, notably the New York Central & Hud- 
son River R. R. 

F. W. Gardiner, M. E., Inspecting Engineer. 
493 Manhattan Ave., New York city, Dec. 22, 1894. 


NATURAL CEMENT AS MATERIAL FOR CON- 
CRBTE. 

Sir: In your tissue of Nov. 29 I notice a letter from 
Mr. O. M. Harris whieh contains a fatlacy concerning 
hydranlic cement conerete that I think should be an- 
swered. I won'd not, however, attempt a reply myself 
if there seemed much likelihood that the potnt of which 
I speak would be touched upon by anybody else; but 
the fallacy has been so often repeated, and so often 


allowed to pass unchallenged that this must be my ex 
cuse for trespassing upon your columns. 

Mr. Harris seems to think that no benefit can be de- 
rived from having cement that wil make a mort: 
stronger than the materials with which it is used. Hi. 
says: 

It is often claimed for cement that it prove 
strouger thau brick or stone with which it was laid, a. 
toat in tak.ug down oid work the brick or stone had tu 
be chiseled through, but the cement would wot pari 
fron it even then. This qualicy cun honest.y be cla:med 
for good natural cement, and can also be claimed fo; 
Vortiand, but if the latter is very much stronger thin 
the brick vr stone in concrete and costs twice as 
much as a cement that still compes the eiselting 
thruogh stone before parting at the jonts, the so} 
vantage in the use of Portiand is to the manufacturer « 
it, for the use of a bond strongar than the materia! 
to be bonded would seem to answer the question of 
the necessity of using Portland in the asking of it. 


In the last sentence, if I read it correctly, Les the 
error into which Mr. Harris in common with many 
others has fallen. Let us consider a brick or stone 
wa‘l laid in cement stronger than the brick or stone. If 
property ja:d the mortar forms a continuous mass iu 
which the brick or stone of the wal is imbedded. This 
being so, it will be impossible to break or crush the 
wail without at the same time breaking the bonding 
mass of mortar. If the mortar shou'd be much 
stronger than the brick or stone, it would ada greatly 
to the strength of the wal:; and if the mortar were 
infinitely strong and rigid, the wall would be inide- 
structibie, uo matter how weak the other materials 
might be. It will be seen that the stronger the mortar 
ske.eton, the stronger will be the wall; and th’'s with- 
out regard to the brick or stone filling. In order to 
secure the best results, the bonding material shou‘d be 
stronger than the material bonded; and its adhes‘ve- 
ness so great that the latter would break before pari- 
ing from the former. 

Let us take another case. Suppose we have a cube of 
brick or stone which we place in a testing machine and 
find that it is crushed at a certain pressure. Now let 
1s surround the cube, or one precisely 
similar in every way, with a jacket which 
fits it perfectly, and is composed of a ma- 
terial much stronger than that of which 
the cube is composed. Will it be denied 
that the resistance of the latter to crush- 
ing will be increased, and that the stronger 
the jacket the greater the increase of re- 
sistance? But that is exactly what Is 
done in making the best concrete. The 
stone is surrounded by the jacket of ce- 
mept, and its resistance to crushing here- 
by largely increased. The stone is used 
in concrete to lessen the cost, not to add 
strength, as the concrete can never be stronger than 
the mortar by which the mass is cemented to- 
gether. The resistance of concrete to crushing 
is due partly to the resistance of the skeleton 
of mortar inclosing the aggregates and partly to 
the resistance of the aggregates themselves. If, then, 
the skeleton be made stronger, ‘t is easy to see that the 
resistance of the concrete wi!l be greater, and if the az- 
gregates be braced up by the mortar jacket, it is per- 
fectly apparent that the stronger the jacket, the greater 
wil be the resistance of the aggregates. In fact, the 
stronger the cement, the weaker the aggregate that 
may be safely used; and where strong aggregates can- 
not be obtained, it becomes necessary to use cement 
of the best quality. 

Trusting that I have made my point clear without 
undue encroachment on your space, I remain, 

Respectfully yours, Henry Fulton. 

Boulder, Colo., Dec. 19, 1804. 


STRENGTH OF CONCRETE AND STEEL IN COM- 
BINATION. 

Sir: In your issue of Nov. 8 Professor Schuerman 
discusses the strength of steel and concrete fvun- 
dations and derives as a new formula one given in 
a simpler form in ‘“‘Modern Framed Structures.” Thus 
his formula (3) is the same as formula (2), p. 446 of the 
latter work. In your editorial comments you justly 
say that the steel beams and the concrete will act 
together, and hence some theory should be deduced to 
satisfy the known facts of the case. 

I have recently had occasion to test a concrete beam 
with a steel rod inserted near the bottom, and have 
made the following analysis of the problem, which 1 
submit as such a solution as you demand: 

There are three cases to the general problem: 

I. Strength of the combination when concrete cracks 
at bottom. 

Il. Strength when steel bar passes its elastie limit. 

ILI. Strength when concrete fails in compressien en 
the compressed side. Z 

In the two last cases the conerete part of the beam 
has been broken in two long before these limits are 
reached. The cause of this is that the ultimate 
strength of the concrete is not as great as. that of the 
steel when at or slightly beyond its @lastéc limit. 
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Case I. 

In this case we assume the concrete is not to crack 

, the tension side of the beim. The problem now Is 
> find to what extent the steel rod, placed in the 
conerete (or outside of it, if it only be rigidly joined 
+, it), strengthens it up to this limit of rupture by 

ysion. The controlling fact is, that when the steel 

rod is rigidly attached to the concrete, which it always 
is when burfed in it, the distortion (extension or com- 
ession) of the steel bar is the same as that of the 
crete In the same horizontal plane. But if the dis- 
rortions are the same, the stresses, or their resistances 
to distortion, are as their rigidities, or as their modn.i 
of elasticity. 
Now the modulus of elasticity of steel may be taken 
si 98,000,000, while that of concrete is about 1,000,000, 
In other words, since steel is 28 times as rigid as con- 
crete, It resists 28 times as much as the same area of 
concrete, for equal distortions, We may, therefore, re- 
place the steel or iron bar by 28 times its own area 
of cross-section provided we put this new area of con- 
erete In the same horizontal plane with the iron or 
steel bar.- This may be done as follows: 

Assume a rectangular concrete beam, as in Fig. 1, 
with a square steel bar embedded in it near the bot- 
tom, as shown. This combination of steel and concrete 
may be replaced by an all-concrete beam as in Fig. 2 
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in which the flanges are of the same height as the steel 
bar and occupy the same horizontal position. The total 
width ef flanges, however, is equal to 28 times the 
width of the bar. We can now find the neutral axis 
of this form of section and the moment of inertia of 
the same, and thence its moment of resistance in terms 
of the stress per square inch on the bottom fiber and 
the distance of this fiber from the neutral axis. This 
will be the moment of resistance of this beam, and 
hence of the original composite beam, when the stress 
on the extreme fiber Is taken as the ultimate tensile 
strength of the corcrete. 
Case IT. 

Strength When Steel Bar Passes Its Elastic Limit.— 
If the beam is loaded beyond the limits of strength by 
Case I. it eracks at the bottom, and it is then held to- 
gether only by the steel bar. Failure can now occur 
either by the stretching out of this bar or by the 
crushing of the concrete at the top. We will now 
consider the former limit. 

In Fig. 3 
let P = pull of steel bar at its elastic limit; 

“ Pt = resistance of concrete to compressive stress, 

=P in simple cross-bending; 

‘ @ = portion of height of beam under compressive 

stress; 
h = height of beam; 

“ k = distance from center of bar to bottom of 

beam; 

“a == vertical distance between the points of appli- 

eation of I’ and bP’, 

The problem is to find d, and hence a, where the fail- 
ure occurs by the fillure of the steel bar. Since the 
compressive stress is a maximum at the top and may 
be supposed to diminish uniformly until it becomes zero 
at the distance d below the top, and below this the 
beam exhibits an open crack, we have 
P = elastic limit of steel bar = 40,000 A where A = 

area of cross-section of bar; 
fbhd 





P* = 


,»where f = compressive stress on outer fiber; 


and b = breadth of beam. 
Whence, since P = I”, we have 
2P 89,000 A 80.000 


( 
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Whence 


a 
aeb-k--—, (2) 
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a 
since I’ acts at a distance > below the top. 
Now the moment of resistance of the beam is 
d 
My = P= P(n-K-<| (3) 


If we know f, we can find d, and hence a and M,. 
Or, if we know d we ean find f and Mo. Since we have 
no means of knowing either of these with certainty, 
we must abandon this case as undeterm'ned or make 
an assumption. We would err on the side of safety by 
making d large and a correspondingly small. We know 
d is less than h since the beam has cracked at the bot- 
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If we examine this, we see that the moment of resist- 
ance increases as k diminishes, or as the bar ‘s p‘aced 
nearer the bottom of the section. When placed on top 
of a concrete base, as in foundations, then it would 
be in compression, and Case L. alone woud apply. 
Case IIT. 

Strength When the Concrete Fails by Compression.— 
After the concrete has cracked at the bottom, if the 
bar is strong enough the concrete will be eventually 
crushed at the top. For this case we have f at the 
top equal to the ultimate crushing strength of the con- 
crete, which may be taken as 500 Ibs. per square inch 
for good natural cement, and as 1,500 Ibs. per square 
inch for good Portland cement concrete. In this case 
P is unknown, since the iron bar is not supposed to 
fall, and we are as bad:y off as before as to the value 


h 
of d. If we again assumed d = — we have as before 


fbh fbh 
P=P— = —— = —— (5) 
2 4 
5 
anda =h-k —— = — h — Kk as before.. 
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Whence, 
fobh |; & 
iM, = ’, = — {—h-k (6) 
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in which if f, b, bh and k be evaluated the moment of 
resistance is found. To learn whether failure would oc- 
cur by Case IL. or Case III., we have only to find P 
by Eq. (5) and compare it with the known elastic 
limit of the steel bar. If it is greater than that limit, 
failure will be by Case II., and if less, by Case III. 
Various special cases will occur, as when I-beams are 
buried In concrete, but it is thoght the above will in- 
dicate a general method in accordance with which any 
particular case may be worked out. 
J. B. Johnson. 
Dept. of Civil Engineering, Washington University, 
St. Louis, Mo., Nov. 30, 1894. 


WATER SUPPLY UPON SANDY TIDE-WATER 
COASTS. 

Sir: In your Issue of Nov. 22, 1894, you published an 
article by me headed, “Water Supply upon Sandy 
Tide-Water Coasts,”’ with editorial comments. These 
concede the following points: “‘As a source of water 
supply, saturated beds of clean sand and gravel, like 
those found on the south side of Long Island, possess 
advantages in purity and in stead ness of supply up to 
certain limits.”” “His general statement of the opera- 
tion of driven wells is correct;’’ and confirm that “if 
the supply is forced by heavy pumping, surface im- 
purities may enter the tubes.’’ The other comments 
seem generally more tentative than conclusive opin- 
ions, seemingy intended to draw out proofs of the 
writer’s position. 

It is stated that the Brooklyn water department 
claims 35 or 30 ins. as the annual rainfall, instead of 
42 ins. Among the earlier distinguished engineers who 
prominently became familiar with the hydrographic 
peculiarities of Long Island are Dewitt Clinton, D. b. 
Dougliss, Wm. J. McAlpine, W. B. Burnett, Chas. B. 
Stuart, Saml. McElroy, Jas. P. Kirkwood, Moses Lane, 
and others. No man living is more generally familiar 
with the convictions of these distinguished men upon 
these questions than Samuel McElroy, who virtually 
designed and executed that part of the Brooklyn water 
works which conforms to and takes advantage of the 
favorab‘e pecutiar:ties of Long Island in this respect, 
and has spent the best part of a life-time in similar 
work upon the Isiand. He states that 42 ins. is 
an underestimate of the annual average rainfall, which 
is sustained by the observations made at Flatbush and 
in New York. During the ineeption of the Hemp- 
stead reservoir folly, other figures crept into the 
records, and are still quoted, unconscious of the want 
of facts to sustain them. 

The writer claims 25 ins. of rainfall (60% of 42 ins.) 
to move through the sand to the sea annually, amount- 
ing to 1,200 million gaiions per day upon the south 
shore alone. The editorial states that 15 ins. are 
“consumed by evaporation, vegetation and by soaking 
into the ground.”” The latter, not defined by figures, 
percolates towards the sea, leaving 15 or 20 ins., 
which the editorial claims elther run directly into the 
streams or form springs, the latter necessarily also 
“soaking inte the ground ” before it can form springs. 

The fallacy of this argumentative assumption that a 
large quantity runs directly into streams, is shown by 
the fact that, for instance, upon the Hempstead 
Plains there are no beds of streams either in a sea- 
ward or in any other direction for about fie miles; 
beyond that distince they being generally formed by 
and below springs. Over this entire seetien the rain, 
as a rule, passes vertically downward until it meets 
the vast saturated bed of sand and gravel. The dis- 
tinguished veteran engineer, Col. Julius W. Adama, 
affirms this fact by his testimony ip court: 
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“Q. WIll sand saturate over 500-ft.?" A. “Yes, this 
sand will.” Q. “Is that sand a pecullarly porous one?” 
A. “It goes for miles, It’’ (the water) ‘‘would all run 
away.” 

McAlpine stated In 1871: “I did then” (in 1851) “ex 
press a decided opinion that in this peculiar soll, dif- 
fering from any other almost in the country, it was very 
doubtful whether you could Impound and hold back 
water in any considerable quantity."" This opinion is 
the natural deduction from the fact that for about five 
miles no seaward or other storm channels exist; and 
that therefore the ground Is sufficiently porous to ab- 
sorb the water before it can accumulate into streams. 

Chief Engineer Van Buren's report of 1880, to the 
effect that he obtained only 9% ins. In that dry season, 
is not to the point, as it accounts principally for the 
overflow only of this gigantic natural reservoir, un- 
confined upon all sides, and virtually unchecked tn its 
flow towards the sea. But even at the low figures of 
underground flow, say, of 10 Ins., only 33% of the low 
est rainfall the editorial quotes, the daily waste along 
the south shore alone is near 500 million gallons—over 
five times the amount Brooklyn uses, with the waste 
along the north shore iu reserve 
the remotest idea of going outside of Long Island for 
its water supply. 

Referring to the writer’s claims of unlimited storage 
capacity and greater purity of supply by reason of the 
water rising vertically through from 10 to 125 ft. of 
sand, and thousands of feet horizontally, the editorial 
says: ‘“‘We beg to differ with him radically,”” but gives 
no reason for this difference. Nor can any malutain- 
able reason be given. It farther says: “The water 
flows down the slope as over a sheet of ice, and that 
is atl the galleries of the gravity system would 
intercept.” This is granting that it could be Inter- 
cepted, the question being only as to the quantity. 
Water wil not percolate through thousands of feet of 
sand to the sea if it cannot find a shorter outlet. Such 
galleries within the saturated bed form such shorter 
outlets, into which the water must flow from all sides 
and from underneath. The editorial says. “The enor- 
mous storage reservoir of water-siturated sand, to 
draw upon for an indefinite quantity, does not exist.” 
If such a bed is saturated, it contains at least 33% of 
water. And if, as the editorial states, only “about 
10% will remain in the mass to moisten it,’’"—23% re- 
mains available; wherefore the southern slope of Long 
Island—about 1,000 sq. miles in extent, forms a stor- 
age reservoir capable of releasing 70,000 million gallons 
for every foot in depth, 700,000 million gallons for lv 
ft. in depth—enough to supply Brooklyn for 20 years 
without a drop of rain during one-fifth of a century, 
with the north shore still in reserve—if its waste into 
the sea could be prevented. 

The editorial farther says: “Such a system would 
waste all the rainfall now intercepted by the surface 
storage basin system.”’ In the first place, the absence 
of water channels upon a large part of the Island 
proves that the surface flow, except from springs, 
which underground galleries would more or less estop, 
is comparatively smal!. In the second place, the un- 
derground collection e7 filtered water does not preclude 
the use of the surface water. In the third place, 
where the sources of naturally filtered water are so 
abundant, the unclean surface water, now contaml- 
nated with some of Jamaica’s sewage, should by all 
means be excluded. At times such surface water is so 
roily, that house filtering is necessary to remove the 
thickest contamination. In the fourth place, as recog- 
nized by McAlpine, as stated, and by many other able 
engineers, storage basins upon Long Island formations 
repress the flow, forcing it into other channels. The 
Hempstead reservoir, for instance, besides this re- 
pression, has actually diminished the available water 
supply of the Island, by the destruction of the fine tim- 
ber previously around and over it, and otherwise en- 
larged evaporation by the extensive surface of its gen- 
erally shallow basin, without any counterbalancing ad- 
vantageous effect. These unnecessary pigmy attewpts 
at storage at enormous expense, In the face of uature’s 
indisputable grand provision, is an anomaly In engi- 
neering for which no satisfactory explanation can be 
made. 

In brief, the editorial admits that a water supply 
from “saturated beds of clean sand and gravel possess 
advantages in purity and in steadiness of supply up 
to certain limits; admits the defects of driven wells; 
admits of a waste of such pure water into the sea; 
g.ves no definite reason for “differing with him’ (the 
writer) “rad-cally;"’ does not affect the m'ni'mum figures 
given, to wit. 500 million gillons flowing Into the sea 
daily along the south shore alone: does not refute the 
fact that nature's storage on the south side alone is far 
beyond all possible requirements of Brooklyn: recog- 
nizes that water must fill such “galleries” located un- 
der the surface of the saturated mass of sand; does 
not give acceptable reason for using the washings of 
the surface, in preference to an abundance of filtered 
underground water; gives no good reasons for continu- 
ing the reservoir system, fatal upon such formations: 
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and finally states that “The use of galleries to inter- 
cept this annual flow down the hydraulic grade line 
has long been favored by the engineers of the Brooklyn 
Department,” and that “The scheme is now 
practically in use in the system.’’ But it is evident 
that the great value of the system is not as yet recog- 
nized, nor the great defects and impracticability of 
the storage system upon such porous sand formations. 
Robert Creuzbaur. 

58 Broad Street, New York city, Dec. 14, 1894. 

(We must still adhere to our figures for rainfall, as 
coming from the only official source available, the 
records of the Brooklyn Water Department and the 
statement of so experienced an engineer as the late 
James P. Kirkwood. We distinctly gave this rain- 
fall as an average of a number of years, the only 
safe guide in estimating upon a future supply. As 
our correspondent now seemingly admits, in his 
later estimate of quantity, that rain water held in 
suspension in the sand below the hydraulic grade 
line is unavailable as storage, he must also admit 
that his galleries must depend altogether for a sup- 
ply upon that part of the annual rainfall that soaks 
into the ground and is not taken up by vegetation, 
evaporation, or in maintaining moisture in the soil, 
or that not escape by springs to surface 
streams or “run off’ over frozen ground. He as- 
sumes 1,000 sq. miles of available collecting sur- 
face. But the whole area of Long Island is only 
1,682 sq. miles, and as he especially “reserves” 
the northern slope, his collecting conduit would 
have to be about 100 miles long (the extreme length 
of the Island is only 115 miles), with the much too 
liberal assumption that his southern slope had an 
average width of 10 miles out of the 14 miles, 
which is the average width of the Island. It is the 
cost of such an undertaking, compared with the 
quantity of water obtainable, and the fact pointed 
out by Mr. Kirkwood that the topography would de- 
mand the installation of a number of large pumping 
stations along the line of such a conduit, that stood 
in the way of the recommendation of such a system 
by Mr. Kirkwood, 30 years ago, and still makes 
any such attempt impracticable, from a financial 
standpoint. So that for all practical purposes we 
must still say that “the enormous storage reservoir 
of water-saturated sand, to draw upon for an in- 
definite quantity, does not exist.” We would ask 
our correspondent, before discussing this question 
further, to carefully estimate the cost of th's 100 
miles of conduit, with its attendant pumping sta- 
tions, pumping mains and accessories; and then to 
compare this cost with the percentage of the annual 
rainfall secured, after deducting from this rainfall 
the annual “run-off.” We think he will then better 
understand why “the great value of this system is 
not as yet recognized.” The five miles of Hemp- 
stead Plains are practically without watercourses to 
the sea, as our correspondent says. But this plain 
is even now thickly settled and the extreme perme- 
ability of the soil referred to would in time make 
suspicious any underground supply taken from it; so 
that this 50 sq. miles, though the easiest for an in- 
terception scheme, should be eliminated for the 
future supply of Brook:yn, as its condition would 
steadily grow worse with an increase in population. 
Beyond Hempstead,streams to the sea are frequent, 
the land towards the sea is low and abounds in 
swamps. To intercept on the higher land reduces 
the collecting area and increases the cost, owing to 
the depth of the galleries. To put the galleries near 
the sea would require very troublesome and expen- 
sive engineering work, an entirely separate gravity 
conduit on the higher ground to reach Brooklyn and 
many pumping stations to lift the intercepted water 
into this conduit. This scheme has been carefully 
studied—and rejected—by the majority of the fam- 
ous engineers referred to by our correspondent, and 
the same consideration of excessive cost still inter- 
feres with the utilization of this underground flow 
in the manner proposed by Mr. Creuzbaur. It is 
not so much a question of the quality and quantity 
of the underground water, as it is of the cost of 
gathering and conveying this water to Brooklyn.— 
Ed.) 

THE COMPARATIVE VALUES OF COARSE AND 
FINE SAND FOR CEMENT MORTAR. 

Sir: Having noticed in Engineering News the state- 
ment that a very small percentage of mud did no 
harm to cement mertar, I concluded to test the mat- 
ter, and as other engineers may be interested by these 
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Table Showing Effect of Coarse and Fine Sand, of Salt Water, and of Different Percentages of Mud 
Upon the Strength of Cement Mortar. 


\-Fresh water.-, 


;—Salt water.—, 
1 day. 7 days. 


1 day. 7 days. 


Oomposition of Bri- 
quettes. 


8% SBe KIB Stress, is. 


7 


79 
28 


2 cement: 1 beach and 
1 river sand 5 
2 beach s’nd: 1 cem’t 2 
2 river e’nd: 1 cem’t 2 
1 cement, 1 river and 1 
beach sand 


Note.—The river sand was coarse; 
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the beach sand was fine. 
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tests, I send the results in a condensed form in the 
accompanying table. As will be seen from the table, 
I also tested the comparative value of coarse and fine 
sand for making cement mortar, and the effect of us- 
ing salt water in gaging. 


These tests were made at Fort Pulaski, Georgia, 
where a mining casement was being built, which re- 
auired the use of about 2,500 cu. yds. of concrete. 
Keach sand was near at hand, and could be put into 
the concrete for 35 cts. per cu. yd., whereas the river 
sand would cost $1.25 per cu. yd. It was principally 
to see if the beach sand would be suitable for the 
work that the tests were made, and every one con- 
nected with the work was surprised at the results. I 
send you herewith samples of the two sands. The 
briquettes were made in brass models and had an 
area of 1 sq. in. at the breaking section. In mixing 
the paste the cement and sand were first measured 
and mixed dry on a stone slab. Water to the amount 
of 25% of the cement in bulk, with a little additional 
to moisten the sand, was then added and the whole 
thoroughly mixed. In adding the water care was 
taken not to add it so rapidly as to drown the ce- 
ment. The paste was rammed into the models with 
a stick having an end section about %4 in. square. 
The ramming was done as evenly as possible and then 
the models were struck even with a trowel. The 
briquette was taken out immediately and set one side 
for 24 hours, after which it was immersed in water. 
In case salt water had been used for gaging, the bri- 
quette was stored in salt water. 

The mud used as an adulterant was from a salt 
marsh and was probably composed largely of vegetable 
matter, with possibly a little loam or clay. It was 
dried under a stove, ground as fine as flour, and then 
added to the cement and sand in amounts necessary to 
get the various percentages in bulk. 

The breaking was done on a Fairbanks testing ma- 
chine, using shot for the weight. All possible care was 
used and the fact that different briquettes in the same 
set often broke within 1 lb. of each other and rarely 
differed 15 lbs. in strength, even on neat cement, goes 
to show that the results cannot be accidental. From 
these tests I have drawn the following conclusions: 

(1) Fine sand is better than coarse sand for cement 
mortar. 

(2) Fine and coarse sand mixed are better than either 
fine or coarse sand for cement mortar. 

(3) Salt water when used for gaging cement or ce- 
ment mortar is injurious; but it is more injurious to 
neat cement than to cement mortar. 

(4) Any amount of mud mixed with neat cement or 
cement mortar is injurious in direct proportion to the 
amount used. Where the cement is mixed with sand 
the ill-effect of the mud is less with coarse than with 
fine sand. 

I am well aware that everybody has a prejudice 
against fine sand, but it is more of a notien or cradi- 
tion than a well-founded principle established by re- 
liable experiments. In this case, about $1,000 was 
saved by using the beach sand, and I send you these 
results with hopes that some other engineer may get 
the benefit of the facts brought out by them. 

Yours respectfully, A. 8. Cooper, 
U. 8. Assistant Engineer. 
Savannah, Ga., Oct. 31, 1894. 


(The samples of the two sands sent to this office 
by our correspondent show the river sand to be a 
quartzose sand, slightly yellowish in color, with the 
grains sharp and angular and varying in size from 
the size of a period mark (.) to the size of a capi- 
tal O, in this type, most of the graims being about 
one-half the size of a small, or lower case, o. In 
brief, the sand is about what a plasterer would 
select as proper for ordinary plastering. The beach 
sand is very fine—so fine, indeed, that the shapes of 
separate grains cannot be seen without the aid of a 
magnifying glass. The grains are quartz, very 
regular in size, and possibly somewhat more rounded 
than those of the river sand. It is practically the 
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so-called “blown” sand, such as forms the shifting 
sand hills along the sea coast in places. Both sands 
were clean and free from vegetable matter. In 
reference to the tests themselves, our correspondent 
is mistaken in supposing that the generally accepted 
belief that coarse sand is better than fine sand for 
cement mortar is based on nothing better than a 
“notion” or “tradition.” As far as experimenta! 
evidence goes, few of the accepted truths regarding 
the physical characteristics of cement mortar are 
better established. Records of extensive series of 
tests on this point may be found by our correspond- 
ent in papers read before the Institution of Civil 
Engineers, in 1865 and 1871, by Mr. John Grant, 
M. Inst. C. E.; in “Annales des Ponts et 
Chaussees,”’ vol. II., 1890; in Professor Cund- 
lot's ‘book, “Ciments et Chaux Hydrauliques,” 
and im the annual report for 1893 of Gol. 
O. M. Poe, U. S. Engineer Corps. Other records of 
such tests can be referred to, but these are sutticient 
for the present purpose. To what extent the experi- 
ments recorded in the accompanying table justify 
the conclusions stated in the letter, we leave our 
readers to judge for themselves.—Ed.) 


NOTES AND QUERIES. 

J. B. asks for a book of tables which will show the 
horsepower per ton required for propeliing electric or 
steam cars on different grades. If he will memorize 
the sampie rule on p. 540 of Wellington’s ‘Economic 
Theory of Railway Location,” he will have no need for 
a book of tables. This rule is: 


The grade resistance in pounds per ton = the rate of 
grade per cent. x 20. 


Th‘s, of course, refers to the grade resistance alone. 
The rolling and axle friction, the friction of machinery 
and the power necessary to accelerate the car when 
starting must also be taken into consideration to find 
the actual force required to be exerted on the car 
When this force is found, the computation of the 
horsepower necessary is a simple matter, if it is known 
what speed it is desired to make. It must be remem- 
bered that a horsepower is not a given amount of 
work, but is a rate of doing work, or the capacity to 
do work at a certain rate. 


TESTS OF TIGHTNESS OF CEMENT JOIN'TS 
IN VITRIFIED PIPE SEWERS. 


The importance and difficulty of securing tight 
joints with vitrified ‘sewer pipe is now pretty well 
impressed on the minds of engineers engaged in the 
construction of separate systems of sewerage. Some 
interesting experiments with joints of d.ffereat formes 
and material have been made by Mr. Freemaa C. 
Coffin, of Boston, and were ‘describ>d in a recent 
paper, read before the Boston Society of Civi' En- 
gineers. 

Mr. Coffin states that it is almost impossilic to 
make a perfect cement joint in a wet trench, owing 
to the short lengths of pipe, which renders it difficult 
to dig bell holes large enough to work !, and aso 
admit the suction pipe of a pump without danger of 
getting the pipe out of line. The shallowness aud 
thinness of the ordinary standard joint is aiso 
against good work. Deep socket pipes, made by the 
Portland Stoneware Co., have receatly been used in 
Brockton, Mass. These joints are 253 ins. deep for 
pipe from 4 to 12 ins. in diameter, 3'¢ ins. for 13, 
18 and 20-in. and 4 ins. for 24-in. pipe, the joint 
room in all sizes being 5 in. in thickness. The stand- 
ard socket is shown in Figs. 2 and 3 and the deep 
socket in Figs. 4 and 5, 6-in. pipe being represented 
in each case. Figs. 3 and 5 show an overfilled joint, 
designed to prevent the inflow of water, but when 
such joints are made in a wet trenclvit is nearly im- 
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possible to keep the mortar intact until it sets. 
Regarding the method of conducting the tests, Mr. 


Coffin says: 

It was not practicable to reproduce the exact condi- 
‘ons to which the joints are subjected in the trench, 
hut in order to approximate them as closely as pos- 
sible, I made a tank as shown in Fig. 1, in which 
the pipes could be placed with one open end project- 
ing and with the joints under water pressure from the 
utside, as in a sewer when the ground water is 
nigher than the pipe; the leakage to be carefully col- 
ected from the projecting open end of the pipe. 

All of the tests in this tank were made under a 
uniform head of 5 ft. above the center of the pipe, 
assuming that this might be nearly an average of the 








Longitudinal Section. 


head of ground water, or at least it would be a means 
of comparing the relative value of the different joints 
in resisting the seepage of the water. 

The head was obtained by a %-in. pipe screwed into 
the top of the tank, having at the top a tin pail into 
which the supply is conducted by a hose and with an 
overflow in the side, by which a uniform head was 
maintained by allowing a small amount of water to 
continually run into the pail. 

The pipes that were used were all 6 ins. internal 





Fig. 2. 


Fig. 4. 


Figs. 2 to 5. Standard and Deep Sockets, with 
Flush and Overfilled Joints. 


diameter, and in lengths of 1 ft., made so for con- 
venience In handling. The plugs were simply pieces 
of pipe of the same diameter, 6 ins. long, with a 
closed end; the pipes and plugs are shown as they 
were placed in the tank in Fig. 1. 

There were three forms of joints: The standard 
Joint, shown in Figs. 2 and 3; the deep socket, shown 
in Figs. 4 and 5; and deep socket with roundabout 
grooves in the inside of the socket and outside of the 
spigot end of the pipe. 

I had some apprehension while preparing for these 
tests, that they might be failures as tests, by reason 
of there being no leakage In a perfectly-made joint 
under so light a pressure. To have the tests of any 
value, it was necessary to make the joints in as 
uniform a manner as possible, and therefore as well 
as could be done, which it was comparatively easy 
to do with the pipe in a vertical position during the 
process. Under such conditions it seemed possible, if 
not probable, that the result might be no measurable 
leakage, and therefore no means of comparing the dif- 
ferent kinds of joints, but my fears were unnecessary, 
for Table No. 1, a consecutive record of the tests, 
shows that there were only 3 tests out of 63 that 
showed no leakage, and this result in those was not 
secured by cement alone. 

The method of making the experiments was gener 
ally as follows: They were made in a light, cool base- 
ment, with the temperature in the vicinity of 50° F. 
The pipes were p!aced upon end with the sockets up,and 
the plug or stopper in the upper one, two 1-ft. lengths 
in ecch experiment, making two joints in each test. 
The cement was carefully packed into joints, and 
rammed with a wooden rammer to compact the mor- 
tar as much as possible in the joint. The outside of 
the joint was carefully smoothed with a smooth tool, 
a steel table-knife, in fact, being the most convenient 
to work with. After the joints were made, they were 
covered with a damp cloth, which covered the whole 
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pipe to the floor, and allowed to stand undisturbed in 


" that position until the end of the time of setting. They 


were then placed upon the wooden cradle and put into 
the tank, the end of the tank and the stuffing box were 
placed in position and the water let In. The leakage was 
not collected for measurement until both joints seemed 
to be running at their full or normal rate, when the 
time was noted, and the collection commenced. The 
duration of the tests varied according to the amount 
of flow and my own convenience, as the tests were 
mostly made before and after business hours. At the 
end of the test the time was noted, and the leakage 
measured in a glass graduated to ounces and fractions 
of ounces. 


The results of the tests are shown in detail by the 





End Elevation, Open. 
FIG.1, APPARATUS FOR TESTING LEAKS IN VITRIFIED SEWER PIPE WITH CEMENT JOINTS. 


accompanying table, slightly condensed from the 
original. The leakage per mile is based on 2-ft. 
lengths of pipe, or 2,640 joints per mile. The table 
is supplemented by the diagram, Figs. 6 to 15, 
where the averages of different classes are compared 
graphically and by figures. 

Mr. Coffin’s discussion and interpretation of the 
results of the tests are as follows: 


In standard pipe a joint (Test 61) made of neat 
Portland cement, with a set of twelve hours, leaked 
only at the rate of 67 gallons (all figures will be per 
mile per 24 hours). Rosendale, 1 to 1, gave a leakage 
of 130 gallons, average of Tests 6 and 7; both of these 
were overfilled. With flush joints: Rosendale, 1 to 1, 
gave 2,004 gallons, average of Nos. 1 and 25. Rosen- 
dale, neat, flush joints, gave 206,000 gallons, average of 
Nos. 2 and 3; Rosendale, neat, overfilled, gave a leak- 
age of 162,283 gallons, average of Nos. 4 and 5. 

This would show extremely gocd results with Vort- 
land and Rosendale, 1 to 1, if it were possible to 
make joints of good quality in the trench. 

Comparing four tests of standard pipe with fou- 
of deep socket pipe of mmilar kind, as per Fig. 6, we 
find the leakage in the standard equals 1,017 gallons 
and in the deep socket, 585 gallons. These joints 
were Rosendale, 1 to 1. The apparent eccentricity of 
No. 25 caused the leakage to be greatest in the stand- 
ard. My opinion is that wiih equally well-made joints 
the seepage would vary as the thickness of the joint, 
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Rosendale Cement.—In comparing the different mix 
tures of Rosendale it is rather surprising to find that 
the cement neat makes a poorer record than either a 
mixture of 1 to 1 or 1 to 2 of sand, and this Is a per- 
sistent condition, for with great irregularity in the 
record of the tests of the neat cement, every one of 
them far exceeds, in the amount of leakage, those of 
the same kind made with 1 of cement to 1 of sand 
and the averages for corresponding tests, as shown 
by Fig. 12, are 139,949 gallons for the neat cement 
and 1,121 gallons for 1 to 1, or over 100 times as 
much for the neat cement. 

There was one test of 1 to 1, No. 11, which ran as 
high as some of the neat tests; this did not corre 
spond in conditions to any of the neat tests, and was 
not included. If this had been included in the aver 
age, it would have made it 19,861 gallons, or about 
1-7 of the average of the neat cement. 

Comparing Rosendale, 1 to 1, with 1 to 2, as per 
Fig. 7, the average leakage of 1 to 1 is 744 gallons, 
and of 1 to 2, 1,207 gallons. 

Portland Cement.—Portiand neat compared with 1 
te 1 shows, as per Fig. 8, an average of four similar 
tests of each, for neat cement, 133 gallons; for 1 to 1, 
596 gallons. Comparing joints made of 1 to 1 Rosen 
dale, finished with neat Portland %4In. deep at the 
outside of the joint, shows, as per Fig. 9, an average 
of two similar tests of each: Portland neat, 68.5 gal- 
lons, and finish of % in. of Portland neat, 237 gal 
lons, which also indicated that the seepage is in in 
verse ratio to the depth of the joints, as before noted. 

Portland and Rosendale.—Comparing Portland and 
Rosendale, Fig. 8 shows for different mixtures 
as follows: Four similar tests of each, Portland neat, 
133 gallons; Portland 1 to 1, 595 gallons; Rosendale, 
1 to 1, 712 gallons. On a basis of 12 hours set, as per 
Fig. 9, two similar tests of each, the figures are: 
Portland neat, 68% gallons; finish of % in. Portland 
neat, 237 gallons; Portland 1 to 1, 336 gallons; Ros 
endale 1 to 1, 744 gallons. 

Time of Setting.—Comparing the results of 1% 
hours set with 12 hours set gives, as per Fig. 10, 
average of six tests of each: 1% hours set, 578 gal- 
lons; 12 hours set, 383 gallons. 

The following table gives a comparison of the re- 
sults of six tests in which the joints were first tested 
with twelve hours set or less, and afterward with a 
longer set. 


Table Giving Comparison of Leakage with Increased 
Time of Setting. 


-—First test—. ——Second test. —P. c. of 
Length Length 
No. ofset, Leakage, of set, Leakage, Reduc- In- 
test. hrs. gallons. hours. gallons. tion. crease 
7 12 102 288 78 13.6 
10 12 285,000 36 191.000 23.0 
11 6 216,000 16 160,300 15.7 ae 
2 12 251,500 18 272,000 a8 06 8.5 
14 12 1,056 438 823 12.0 ; 
19 12 4,820 24 4,330 10.0 


Mortar Mixed Wet or Dry.—On this point the re- 
sults were rather contradictory, but seem to show the 
best when the mortar was of such consistency that 
the largest amount would stay upon a trowel, neither 
falling apart from dryness nor running from moist 
ure. This was especially true of Rosendale, but not 
#0 much apparent difference with Portland. 

Grooved Sockets.—Comparing grooved sockets with 
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and inversely as the depth. This would seem to be 
indicated by the next comparison. é 

Comparing flush with overfilled joints, as per Fig. 
11, we find a decided gain from overfilling, but there 
will also be noted a greater eccentricity of resuits in 
the overfilled joints. 





Fig.9. Fig.10. Fig. li. 





Fig, 13. 


FIGS. 6 TO 13. DIAGRAMS FOR THE COMPARISON OF AVERAGE RESULTS OF DIFFERENT 
CLASSES OF JOINTS. 


Fig. 2. 


plain ones gives, as per Fig. 13, six similar tests of 
each: Grooved, 4,956 gallons; plain, 1,.0 gallons. 
Gasket.—Two tests were made with jute gaskets 
untwisted, and saturated with neat cement grout of 
the kind of cement used for the joints. The results, 
compared with similar tests without gaskets, are: 
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Rosendale 1 to 1, 12 hours set, with gasket, 1,059, 
and without, 950 gallons; Portland neat, 12 hours 
set, with gasket, 323, without, 0s gallons. The test 
without gaskets, taken for comparison, gave the high- 
est leakuge of avy of their class, the average being re- 
spectively 744 and 68.5 gallons. The gasket occupied 
about one-fourth of the depth of the joint. These tests 
also indicate that the seepage is in inverse ratio to the 
depth of joint. 

Joints Made with Pipe in a Horizontal Position.— 
One test was made of joints made with pipe lying in 
a horizontal position as in the trench. Much trouble 
was experienced in making these joints, and about 
as much time was cousumed as would bave been re- 
quired to make four or five sets with the pipe in a 
vertical position, and it was difficult to use the mor- 
tar dry enough to prevent it settling down from the 
top of the joint. The first joint of the two was made 
with very dry mortar, but it was necessary to go 
over it three times before it set enough to remain in 
place. The other joint was made of mortar so dry 
that it presented the appearance of moist sand with 
no cohesion unless compressed. This was rammed 
into place with a wooden rammer, and both joints 
were finally successful with a leakage of 118 gallons 
as compared to 98 gallons, the greatest leakige in 
Portland neat made in a vertical position. These 
joints were deep socket, and it is probable that wet- 
ter mortar could have been used in the standard 


Portland cement neat, about 150 gallons per day, and 
mixed 1 to 1, about 500 or 600 gallons, 

The advantages of the wider and deeper sockets are 
in the greater ease with which the murtir can be put 
into the joint, allowing of the use of a wooden rammer 
of suflicient thickuess to be effective in compacting 
the mortar, the greater depth vor length of the joint 
along the pipe, which apparently reduces the seepage 
and increases the liability of imperfectly-tilled portions 
of the joints being covered by better compacted por- 
tions. They also give a greater body of cement to re- 
sist the action of the water reaching it before it is 
set, and allow of the mortar being placed within the 
joint instead of outside of it, which latter is of doubt- 
ful value in a trench where water is liable to reach 
it before it is set. The increased length of the joints 
adds very materially in preventing the pipe from mov- 
ing in the joint, and thereby making a direct passage 
for the water into it. It, of course, requires more 
mortar directly in the joint, but it is doubtful if the 
waste of mortar is as great as in the narrow sockets. 
The amount of mortar required to make the different 
jo‘nts ‘s given in Tables IL, IIL, IV. and V., and 
also the approximate cost of the same per joint. In 
Table VI. the cost per cubic yard of various mixtures 
of cement mortar Is given. 

A gasket apparently increases the leakage by reduc- 
ing the length of the joint, and thus the resistance to 
the passage of water. But in a very bad trench, where 





FIG. 14. SKETCH OF CRADLE FOR MAKING SEWER PIPE JOINTS. 


without sloughing down, but I doubt if so good a 
joint could have been made in the standard in that 
position. 

Asphalt-Painted Joint.—More form curiosity than 
from any idea that it would be a practicable method, 
I trented some joints, after testing, by painting with 
asphalt cut with turpentine, known as Warren's As- 
phalt Varnish, T. Brand. The outside of the joints 
was painted three coats one after the other as they 
sonked in and dried. They were then tested again, 
and the result is shown in the following table: 


Table Giving Leakage of Ten Tests, Before and After 
Being Painted with Aspbalt Varnish. 
—Leakage in gallons.—~ 
Before After 
test. painting. painting. 

TA 8 0 
1L A 169,390 
18 285 
2 3,605 
26 7,240 
27 437 
28 1.618 
a0 2,370 
85 616 120.0 
45 368 $8.9 

An examination of the tests and a comparison of 
the averages would seem to lead to the following 
conclusions: 

In the standard form of pipe socket, with well 
made joints of either Portland cement neat or 1 to 1 
of sand, or Rosendale cement 1 to ft of sand, witb 
overfilled joints, the leakage would not be serious, 
probably not to exceed 1000 gallons per mile per 
day, with the level of the ground water from 2 to 8 
ft. over the pipe. But the smallness of the room for 
cement in this joint renders it exceedingly difficult to 
make a full joint in the trench, and although the 
tests show a fairly good result, I think it is impos- 
sible to approximate to such resuits In actual prac- 
tice In a wet trench, and for this reason it would 
seem wiser to use a larger and deeper socket where 
tight work Is desirable. 

In pipe with deep sockets the tests would indicate 
that if the joints are well made the leakage would be 
about as follows: In Rosendale cement neat it would 
be very large, perhaps over 100,000 gallons per mile 
per day. In Rosendale cement mixed with sand in 
the proportion of 1 to 1, the leakage would not exceed 
700 or 800 gallons per mile per day. In Resendale 
mixed with 1 part of cement to 2 parts sand, it would 
approximate 1,000 or 1,200 gallons per day. With 


P. ¢. of 
reduction. 
100.0 
94.8 
100.0 
v7.0 
90.0 
71.2 
35.6 
6S.8 


No. of 


the water is likely to blow or wash the cement from 
the joint, it would prevent the sand from enter:ng 
the pipe, and if thoroughly saturated in a grout of 
neat cement, might prevent the passage of water 
somewhat. 

If the water, or a pressure of water, could be kept 
from the pipe for twelve hours, it would materially 
reduce the seepage, especially in the Rosendale cement. 

It would seem to follow from the foregoing that Ro- 
sendale or Portland cement, either neat or mixed with 
sand in the proportion of 1 to 1 or 1 to 2, would 
make work that was sufficiently tight for all practical 
purposes, if the joints could be well filled and remain 
undisturbed by water or otherwise until sufficiently 
set to resist it. But the great advantage of the Port- 
land cement Is, that it will set in 1% or 2 hours as 
firmly as the Rosendale will In 12 hours, this being 
about the proportion with the brands which were used 
in these tests. 

The great trouble is to make good joints, largely, I 
think, on aceonnt of the shortness of the pipe. and 
this would dictate the use of 3 instead of 2-ft. lengths 
of pipe. which would reduce the number of joints 
83%. If two joints of the pipe could be put together 
on the hank, and allowed to set 12 or 2t hours bhe- 
fore laying. ft would reduce the joints 59% again— 
that Is. the joints to be made in the trench. and thus 
the liability of poor joints, for I am satisfied that a 
well-made joint, undisturbed until set, is good enough. 
But the difficuity in making the joints on the bank ts 
in the alinement of the pipe. The ends are not square 
and true, and cannot be depended upon to give the 
proper alinement to it. I should like to try the ex- 
periment, or see it tried, of making a set of cradles of 
boards and plank, like the accompanying sketch, Fig. 
14. In this the pipes could be given perfect aline- 
ment, and the joints made in advance of the work of 
trenching. If neat Portland were used, they could be 
removed from the eradle after 1% hours. and with 
Rosendale they could be removed in four or five hours, 
and steod on end ready to be laid: it. would be well 
to be 24 hours or more In advance of the laying. The 
joints could be nearly perfectly made in this way, and 
in about one-fourth to one-sixth of the time required 
in the trench, with less waste of cement. Then we 
should have 6-ft. lengths to lay. and a sufficient bell- 
hole and pump-hole could be dug. and a dam could be 
made across the pipe to hold back the water while 
a comparatively good joint could be made In the 
trench. It would be an experiment, of course, but I 


believe a successful one, and the pipe could be lai. 
better. and even cheaper, than to make each joint j 
the trench. The expense of the cradles would 

exceed 425 or $30 for enough to prepare pipe for ja. 
ing 500 ft. per day, and one set of cradles would taj, 
pipe from 4 to 12 ins. and another set the larger sive. 

In these experiments no attempt was made to te: 
different brands of cement. The cement that w. 
used seemed to be of good quality, but was not tes:o 
in any way except in the joints and by a sieve: (), 
sieve was 6.400 meshes to the inch, and retained 1; 
of the Portland and 28% of the Rosendale. 

I am well aware that the results of these tests a; 
only relative and not a positive indication of wh 
would occur in the actual trench. For instance, ¢}), 
material in which the pipe was laid would large! 
affect the leakage into it, and other tests made wi). 
similar conditions to these might give entirely dit 
ent results. This only claims to be a record of wi: 
actually took place under the given conditions, t). 
tests being made with considerable care, and an 4 
tempt being made to record the results truthfully 
uncolored by any pretonceived theory. Others migi: 
interpret the results otherwise, but the opinions 
formed by the writer are the results of a study of th: 
tests after they were all made, and of the impres 
sions left upon his mind by the actual handling of th: 
material, and they are offered in the hope that the) 
may help a little toward some knowledge that will aii 
in overcoming, in part, at least, the infiltration of 
ground water. No.tests were made of any other mate 
rial than cement for the joints, as there seems to be 
at present nothing that promises to take its place 
Tables I. to VI., inclusive, already mentioned, ar 
computed from careful measurements, and may aid 
in the estimation of cost of sewer construction. The 
tables of cost will give a ready means of comparison 
of the cost of different mixtures of cement and forms 
of joints for a system of sewers. 


GAGES FOR SHEET METAL, TUBES AND 
WIRE. 

At the meeting of the American Railway Master 
Mechanics’ Association at Saratoga in June, 1894, 
au committee was appointed to submit at the next 
annual meeting a method of ordering sheet metal, 
tubing avd wire, by the decimal system, for the 
adoption by and use of the association, and a cir 
cular asking for information on this subject has 
been issued by the committee, as noted in our 
“Society Proceedings,” in our issue of Dee. 27. ‘Tho 
committee states that it is evident that nothing but 
eonfusion can result from the present practice of 
ordering by Birmingham, or Stubbs, Imperial Bir- 
mivgham, American, United States Standard and 
ether geges (often without making any reference 
to the name of gage in the orders), and it believes 
that if a system of ordering by expressing the 
thickness in decimals of an inch should be gener- 
ally adopted, ali trouble from this source wou! 
cease, nnd theie could be no ambiguity. It further 
asks whether the following list of decimals would 
be sufficient: 


Birm’g Birm'g 
gage. eee. 


Birm'g Birm'g 
Ins. gige. Ins. guage. 
085 16 125 11 
36 22 070 15 135 1 
35 . 21 ee 150 
33 6 20 oso 14 -165 
81 19 i -180 
30 - as 200 
28 18 13 -220 
27 17 aie 210 
26 060... 12 -250 


Ins. 
002 


The committee’s circular is neccompanied by a re- 
print of an article on the subject by Mr. Oberlin 
Smith, M. Am. Soc. C. E., from the “Iron Age,” 
discussing the existing gages and showing their 
absurdity, and an abstract of this is given below, 
omitting the interesting tabular comparison of 13 
American and 12 foreign gages. 


We can scarce but admit the partial foolishness of 
that portion of the population who have been engaged 
at various times during a century past in the industry 
of inventing wire gages. In America, too, we find 
that either heredity or example, or both, has caused 
a further development of this pernicious industry, and 
that the crowning absurdity of all its products has 
been indorsed and legalized by no less eminent au- 
thorities than the two Houses of Congress and the 
President of the United States (Eng. News, Aug. 31. 
1893). The measure referred to, which became a law 
last year, creates a new United States standard gage 
for measuring iron and steel sheets, which, instead of 
remedying the evils pertaining to the, so-called wire 
gages, only intensifies them by a new set of 
arbitrary measurements to the numerous others al- 
ready in use, by making these measurements more in- 
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expressible in terms of any known unit, and by giving — 
them names more complicated than usual. 

Criticising the law Itself, the chief point that strikes 
me is its entire superfluity, its mission being merely 
» add another to the already too numerous gages 
which are based upon no scientific principle and are 
put poorly adapted to our practical wants. One of the 
chief points about this remarkable latest “standard” is 
that it is almost everything it should not be and fails 

, be almost everything that it should be, uiterly ig- 
coring many attributes that should be embodied in a 
cood gage, some of which are as follows: 

1. The popularity and universality which are neces- 
sary to secure definiteness of measurement in the 
commercial world. 

»”. Suggestiveness, preferably by making its unit of 
measurement in harmony with some other well-known 
mit, as, for instance, the English inch or convenient 
fractions thereof. 

3. A logically progressive scale, with the smaller 
numbers for the smaller sizes, rather than a _ retro- 
gressive one, 

4, Uniformity of names or numbers, as, for instance, 
from unity upward, rather than mixing in a number 
of ciphers having no meaning in themselves. 

5. A uniform or uniformly increasing increment in 
each successive size. 

6. Adaptability to the convenient measurement of 
iny substance, rather than with a limitation to a par- 
ticular metal or a particular form thereof. 

7. Simple and decimal fractions, rather than com- 
plicated vulgar fractions, when translated into the 
inch or other well-known units. 

&. Capacity for additional sizes, either smaller or 
larger than the original ones or interpolated between 
the same, as requirements at first unthought of may 
afterward occur. 

Another curiosity in the gaging business is to have 
no gage at all, as is the case in measuring tin-plate, 
whose thickness is commercially known by such names 
as Taggers when anywhere from .004 In. to .008 in.; 
as IC from .008 in. to .014 in.; as IX from .013 in. to 
017 in.; as IXX from .015 in. to .019 in., ete. It will 
be noticed that these numbers lap each other in most 
cases, so that the same sheet might be called by either 
of two of the names given. There is, however, no at- 
tempt to measure this thickness, either by makers or 
users, it being guessed at by weighing a box of plates 
and knowing the number of sheets therein, these 
usually varying individually to a considerable de- 
gree in any one box. The sorting, which is generally 
necessary, is done by shaking each sheet flatwise and 
judging of the thickness by the stiffness and weight. 

A supplementary set of sizes, lying between any of 
the gage numbers of any of the 25 gages mentioned, 
are in practical use, and are known by the following 
names: No. so-and-so easy, or bare or scant, or loose, 
or light; also, No. so-and-so full, or tight, or heavy. 
Still another set of sizes are represented by these 
same adjectives with the word “rather’’ as a prefix; 
and still another set by the use of fractions, No. 15%, 
ete., the % serving as a suffix to, and in some way 
modifying, a regular gage number. Furthermore, the 
people who use the above adjectives, with or without 
their qualifying adverb, and who use the fraction 
spoken of, do not generally make it very clear as to 
whether the scantness, or fullness, or increase ex- 
pressed by the fraction refers to the actual size of 
the gage notch in question or to the numbers desig- 
nated. Such indefiniteness in the case of retrogressive 
gages may of course reverse the meaning intended, 
and therefore the oecupation of receiving and filling 
orders for sheet metal, rods, nails, rivets and wire be- 
comes a somewhat puzzling one, to say the least. A 
customer merely states that it Is to be No. so-and-so, 
qualified occasionally perhaps by the adjectives, etc., 
just mentioned, but says nothing about what gage is 
meant, and how the adjectives and fractions are Iin- 
tended to be applied, nor whether he ts depending upon 
duplicating material which has been measured by 
some old gage with worn-out notches. This Is no 
fancy picture, but merely a portrayal of some of the 
misery daily occurring in commercial life. 

The subject is constantly attracting more and more 
interest among engineers and other scientific men, 
with a probable result of some definite standard metb- 
ods of dealing with the measurements in question be- 
ing settled upon in the not too-far-off future. Were it 
an Anglo-American question only, there would be but 
little difficulty in popularizing the Whitworth gage, 
this being, I think, the only logical system where the 
English inch is the unit of measurement for larger 
sizes. Such gages would be made not only for all va- 
rieties of sheet metals, wire, rods and bars, but for 
paper, cloth, leather. glass, ete., one system auswering 
perfectly for all. The apparent unnecessary magoul- 
tude of a gage comprising every 1-1,000 in., say, from 
1 to 1,000, can be easily overcome by preparing notched 
gages for particular trades and industries, contaln- 
ing enly such sizes as are in common use therein. 


Each industry or group of industries needing about the 
same range could thus have as small and simple a 
gage as possible, with all superfluous numbers omitted; 
and any gage would absolutely agree with any other, 
whenever they happened to have any numbers in 
common, 

The real difficulty in this matter, however, looms up 
when we attempt to contrive an international gage, 
which will be equally welcome to the peoples of the 
earth using the English inch and the French meter. 
It has been suggested that a gage founded upon a 
hundredth of a millimeter as a unit, each number to 
express the quantity of these units embodied, would 
answer perfectly well for the whole world’s use, and 
this view is advocated by a number of scientists in 
this country as well as abroad. Such a scheme has 
the disadvantage for England, America and Australia 
of not being easily translated into and compared with 
our standard measurements. It has, however, the ad- 
vantage of having a unit of about 1-2,500 in., which 
for very small sizes is better than the 1-1,000-in. 
unit of the Whitworth gage. Whichever of these two 
most feasible schemes may be adopted, the commer- 
clal and engineering world will certainly be happier 
and better therefor. One strong point in favor of the 
general principle herein advocated is that any of the 
notched gages (which form seems to be popularly de- 
manded) founded thereupon can be easily calibrated 
and kept in order by the ordinary micrometers sucn 
as are now in use in all machine shops, measuring by 
thousands up to 1 in., or similar ones arranged for 
the metric system. 

This very important subject is now being looked into 
by a committee of the American Society of Mechanical 
Engineers, which will probably co-operate with com- 
mittees from the other great national engineering so- 
cities. Interesting discussions have for some years 
past taken place in the various society conventions, in 
one of which the adoption of a 1-1,000-in. unit for a 
numbered gage was proposed and strenuously adyo- 
cated by the present writer, he at that time (May, 
1889) being ignorant that Whitworth had previously 
done the same thing and also had put it in practical 
shape. Nobody appears to have ever seriously op- 
posed this scheme, but there seems yet to be the In- 
ertia of a heavy mass of conservatism and indiffer- 
ence to overcome. 





BRIDGE OVER THE TENNESSEE RIVER 
AT JOHNSONVILLE, TENN.* 

This bridge is on the Nashville, Chattanooga & St. 
Louis Ry., and was built in 1886 by the Nashville & 
Northwestern Ry. Co. The cost of the substructure 
was $94,512, and of the superstructure $13,275. The 
first bridge was a Howe truss, built 1n 1871, designed 
for a moving load of 2,240 Ibs. per lin. ft. The aver- 
age depth of water was between 6 and 7 ft., except 
at the channel on the west side of the draw, which 
was 10 ft. The bed was composed of hard blue clay, 
cemented with iron pyrites. It was very smooth and 
nearly level lengthwise of the piers. ‘The piers were 
built upon cribs of timber, roughly hewn, and towed 
to place, and the stone foundation laid roughly on 
them and grouted. The abutment on the east side 
is founded on rock. In 1890, the Superintendent of 
Bridges reported that the top of pier No. 7 hac moved 
1 ft. 7 ins. towards the round pier, and 200 curloads 
of rock had been thrown around it. 

In the rise of water ‘in 1882, a log house lodged 
against pier No. 9, and the pier settied eastward 4 
ins., and down stream 8 ins. When the water fell it 
showed that five large stones at the north end had 
fallen out. These were replaced, and the cribs were 
sunk on the down-stream side, and large quantities of 
slag thrown around them. Since then the pier has 
settled 1 in. eastward, and 2 ins. down stream. Up to 
1890, 843 carloads of rock in all had been thrown 
around the pliers. On Oct. 25, 1890, two spans were 
blown away by a tornado, and were afterwards re- 
placed. 

Plans and estimates were presented in 1890 for a 
new structure, to cost $485,000, to consist of two 60-ft. 
plate girders, two 268-ft. and two 240-ft. river spans, 
one 375-ft. draw, and twelve 115-ft. and one 4-ft. 
shore spans. The shore piers to be made of iron shells 
filled with concrete and founded on piles, and the 
river piers to be of masonry founded on pneumatic 
caissons. 

In the fall of 1892, the writer was appointed Chicf 
Engineer. The process of undernining the piers was 
going steadily on, and the holes below the pliers were 
increasing in depth. The deepest scours appear after 
the heaviest floods, and the current attains «4 velocity 


of 5 miles an hour. The gravel, which in light rises” 


is washed from about and around the plers Into the 
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* Abstract of a paper by Hunter McDonald, Chief 
Engineer of the Nashville Chattanooga & St. Louis 
Ry., presented at the meeting ef the American So- 
clety of Civil Engineers on Jan. 2. 


holes belcw, is by the heaviest rises and strong whir 
pools formed below the plers. taken up and deposited 
on the islands below. Steamboat men complained of 
the narrowness of the channel and the danger ¢ 
boats in passing through the draw, and the deposit ot 
more riprap had been prohibited by the government 
The heavy scour around the draw plers was evidently 
caused by the contracted channel, but with the excep 
tion of Pier 3, the scour was light elsewhere. No set 
tlement had been discovered in Piers 7 to 9 and it 
was believed that if a good channel was provided fo: 
boats on the other side, no objection would be raised 
to riprapping around the other piers. 

There was much difference of opinion as to how ne 
it would be safe to locate the new piers to the 
ones without ee“sing disturbance 


ur 
old 


Examinations were 





made by d: a hollow iron pile to determine the 
depth of The plan adopted contemplated th 
sinking < foundations to bed rock, one for the 
pivot pi one for Pier 7; the dredging of th 
channe’ epth of 8 ft. below low water, the car 
rying » id spans while the work was in progress 
the er new draw and the removal of the 
old one xed span, the renewal of the wooden 
members is. ‘d combination spans; and, among 


other things, tu. .earrangement of lateral bracing and 
the raising of the entire bridge 4% ft., so as to get it 
above the high water level of 1882. A plan was sug 
gested for carrying the span resting on Pier 7, by lat 
eral trusses 6 ft. long, resting on temporary pile 
piers. The pneumatic process and dredging through 
open wells were both suggested. 
awarded April 28, 1893. 


The contracts were 


The pivot pier caisson was 36 ft. square and 16 ft 
high, and the one for Pler 7 was 40 ft. 6 ins. by 16 ft 
9 ins. and 12 ft. high. Cribs filled wilth conerete 
rested on the caissons and extended to within 2 ft 
of low water. The sides of the caissons were plumb, 
and a steel shoe was used on the cutting edges. For 
safety against floods, the pivot caisson was first sunk 
An experiment of driving piles close to Pier 1 was 
tried, and eight piles were driven on the west side to 
a depth of 6 ft. About 12 o'clock that night the pier 
careened, the top moving westward 4 ins. and down 
stream 1 In., buckling the bottom chord of one of the 
spans and displacing the lifting gear of the draw 
It was evident that this was not a safe procedure 
and the carrying spans were at once erected and the 
old pier taken down nearly to low water before the 
sinking of the caisson was begun. 

In sinking the caisson, owing to the weight of the 
old pier, it moved eastward about 2% ft., 1 ft. of 
which had been provided for in locating it. This was 
corrected in starting the masonry upon the top of the 
crib, and when the cutting edge had finally reached 
the bottom the masonry was found to be 2 ins. too far 
up stream. When rock was reached {it was found to 
be level. The sinking of the caisson disturbed the 
gravel around the pier very little, so that nearly all 
of the falsework piles used in the erection were left 
erect. As soon as the caisson was landed, piles were 
driven between the carrying trusses, forming a plier 
to carry the old spans. The supporting trusses were 
then removed to the site of Pier 7 ana re-erected on 
new pile pliers driven for the purpose. The trusses 
were found to be longer than necessary, and there 
had been considerable sagging on account of the green- 
ness of the timber and the rough framing, and the 
end panels were therefore removed. 

As soon as the weight of the ola structure was 
transferred to the trusses the old pier was taken 
down, and a steam dredge was used for clearing away 
the riprap and old cribs. The sinking of this caisson 
and the completion of the masonry were quickly ac- 
complished. The stone was set between the trusses 
by means of a traveler at the level or the top chord 
of the old bridge, which took the stone directly from 
ears standing on the bridge. This necessitated consid- 
erable night work to avoid interfering with traffic. 
Heavy frost caused some of the recently quarried 
stone to crack, but no stone cracked after setting. 

The pressure house was placed on the shore at the 
end of the bridge and connected by pipes with the 
caissons. The pipes were not interfered with by the 
turning of the draw. In raising the draw the west 
end was raised first by a traveler working from the 
center, the staging and the removal of the old draw 
going forward also. The west arm was then raised 
and the draw turned for boats on De: 4. The trusses 
of the draw were erected in their true positions on the 
new drum, the cross-floor beams and bottom taterai 
bracing being left out entirely. The track on the 
bridge was then raised on the failsework to the new 
grade, and the floor system put in, the approaches, 
ete., being raised at the same time. No delays of any 
note occurred to traffic. 

The removal of the pivot pier was quite difficult 
for the top 20 ft., as it had been grouted. Below this 
point the voids seemed to be filled with silt. The 
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dredging was completed and the whole substructure 
plant removed by Dec. 20. The total weight of the 
draw, exclusive of the turning engine and gearing, is 
734,800 Ibs. 

In topping out the old pliers, bents were set up on 
each side of the pier, founded on riprap, and both 
spans carried on stringers thrown across the piers. 
The old coping was first removed, the wall put up 
and the coping put back. The spans are now, as 
formerly, carried on 2 ft. of timber on the tops of the 
piers. All the old pliers were carefully pointed, in 
order that any settlement might be quickly dete ‘tea. 
No cracks have as yet appeared. Wherever the raise 
in the approaches was less than 12 ins., it was accom- 
plished by doubling the caps, but above 12 ins., addi- 
tional brace piles were driven on each side, and the 
old piles spliced by setting blocks of cedar on them 
and cover jointing. 


BALL-BBARING AXLES FOR WAGONS AND 
CARRIAGES. 


One of the latest applications of ball-bearings is 
to the axles of ordinary road vehicles, where the con- 
ditions of service are much more severe than on the 
racing sulkies and very light pleasure carriages, 
on which they have been in use for some time. 
We show herewith a ball-bearing axle for this 
class of work, which has been recently put on 
the market. As seen by the cut, the diameter of the 
axle, just beyond the collar, is somewhat greater 
than across the square part of the bed, in order to 
provide the greatest possible strength at the point 
where axles most frequently break. This diameter 
extends as far as does the larger set of balls, and 
the axle then tapers until the place fos the smaller 
set of balls is reached, when it again becomes cylin- 
drical. At the end the axle is threaded for the axle 
nut, which binds a steel washer against the axle 
shoulder. Upon this washer revolve two rings of 
balls, which also ro!l against surfaces that are prac- 
tically a part of the box. Side motion of the axe in 
the hub is thus prevented. Under the collar is a re- 
cess for a felt washer, which does not take the 
thrust, but excludes water and dust, being slightly 
compressed by the brass packing ring when the 
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The bearing is made by the Bal] Bearing Oo., of 
33 India Wharf, Boston, Mass., under the patents 
of the late George F. Simonds, M. Am. Soc. M. E., 
who was the president of the cOmpany. 


“The Currents of the Great Lakes’’ form the sub- 
ject of a work written by Prof. M. W. Harrington, 
and published by the U. 8. Department of Agriculture. 
With it are large maps of each of the lakes, showing 
the prevailing direction of currents as established by 
float experiments, These currents are grouped under 
the four heads of body or outflow currents, surface 
currents, due to prevailing winds, return currents and 
surf currents. The careful study and mapping of these 
currents will prove of much service to navigation, and 
will be useful in legal cases turning upon the direction 
and influence of these currents. 


The last wreck chart published by the U. 8S. Hy- 
drographic Office states that there is an annual loss 
at sea of 2,172 vessels, 1,200 lives and a money value 
of $100,000,000. To bad navigation is ascribed 10% of 
this loss of life and property, and another unknown 
percentage is chargeable to the unreliability of com- 
passes in modern iron and steel ships. 


The improvement of canals and inland waterways is 
being taken up in England, and it is found that many 
eanals that have been acquired by railway companies 
have been allowed to become practically inoperative. 
The Sheffield & South Yorkshire Navigation Co. has 
recently been organized to acquire from the Man- 
chester, Sheffield & Lincolnshire Ry. canals aggregat- 
ing 57 miles in length, which*are to be deepened and 
improved, and larger locks built to enable steam tow- 
ing to be adopted. 


Liquid fuel has been found very satisfactory on 
some of the locomotives of the Great Eastern Ry., 
England, and is now used on engines for express as 
well as for ordinary passenger and mixed trains. The 
arrangements do not interfere with the use of coal in 
the ordinary way, the jets being introduced through 
the back plate, below the fire hole, and the front 
plate being protected by a firebrick lining below the 
brick arch. In operation the grate is kept covered 
with about 3 ins. of solid fuel (coal, coke, coke refuse, 
or a mixture of coal and chalk). The combustion of 
this solid fuel Is checked by the dampers, a little fuel 
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ANTI-FRICTION BALL-BEARING AXLE FOR VEHICLES. 


wheel finds its place on the axle. This ring is 
screwed into the inner end of the box and encloses 
a small felt washer, which further prevents the el- 
trance of water and dust, and is held in place by a 
packing nipple. The packing rings are marked “oft”’ 
and “nigh,” to indicate upon which side of the 
vehicle each is to be used. 

Two sleeves are fitted on the axle, so as not to re- 
volve and these provide a hardened rolling surface 
for the balls. These, with all the working parts of 
the bearing, remain in the hub when the wheel is 
removed from the axle. The outside box is of 
hardened steel and the balls rol between the 
sleeves and the inner face of this box. Each bear- 
ing has two radial cages, which cottain the balls 
that support the direct weight of the vehicle. These 
cages keep the balls equidistant from each other and 
retain them in their proper positions. The entire 
set of balls can, therefore, be handled as one piece, 
which is a great convenience. The cases do not rub 
against any other part of the bearing, but rest upon 
the balls and are carried round by them with but 
little friction. The end-thrust case is composed of 
six parts, perfectly fitted together, but not screwed, 
The axle washer is bound against the shoulder of 
the axle by the nut and remains stationary. The 
other parts revolve, the balls rolling between the 
middle or axle washer and the two end-thrust 
washers. The whole case is held together and 
against a shoulder in the box by the holding ring, 
thus becoming practically a solid part of the box. 
A brass cap is screwed into the outer end of the box 
and bears against the holding ring. It acts‘as a 
check nut on the ring, and also serves to exclude 
water and dust from the outer end of the bearing. 


being occasionally added if the fire burns too thin. 
The oil fuel used is astatki, or the refuse from Russian 
petroleum, but coal and oil gas tars and creosotes can 
be burned with equal facility. One ton of such fuel 
is said to equal two tons of coal. The fuel is carried 
in cylindrical or rectangular tanks on the tender. 


The British Aluminum Co: has recently been incor- 
porated in London to acquire mines in the north of 
Ireland which will furnish ample raw material and 
to control the patents of Dr. Bayer and the Cowles 
Syndicate Co., and the factory of the latter company. 
Lord Kelvin, the new company’s “scientific adviser,” 
reports that the processes are well adapted for in- 
suring commercial success, and legal opinions have 
been given to the effect that the company will control 
the manufacture of aluminum and aluminum bronze 
in the United Kingdom. The capital is $1,500,000. 


A number of Nicaragua Canal shares are said to 
nave been sold in England by Mr. John R. Bartlett, 
chairman of the stockholders’ reorganization comiit- 
tee. According to press despctches from London, Mr. 
Bartlett reports the results of his visit as very satis- 
factory, and intends to return to New York very soon 
to organize a new construction company and to com- 
plete the arrangements for placing the sec irities. 


A telegraph line constructed and operated under 
conditions of exceptional interest Is that recently com- 
pleted in Kashmir, in the far north of India. The 
line extends from Srinagar to Gilgit, 240 miles, cross- 


- Ing high ranges where deep snow and intense cold 


prevail, ard traversing wild and desolate regions north 
of Gurais. The Rajdiangan and Burzil passeg are, re- 
spectively, 11,600 ft. and 13,500 ft. above sea level, 
and the snow is sometimes from 10 to 14 ft. deep on 
the former and 16 to 18 ft. on the latter. The poles 
are 30 ft. long, and the use of braces ‘s avoided, us 
the weight of snow upon them tends to throw the 
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poles out of line. In sleet storms the wires become 
thickly coated with ice, and for this reason special); 
strong steel wires are used, carried on poles place 

close together. To avoid landslips and snowslides, th- 
line is placed high up along the sides of the vaileys 
There are four observation offices, equipped with am 
ple supplies of clothing and provisions, and also wit 

snowshoes for use by the men. The work has bee: 
carried out under the supervision of Mr. H. S. O07 
phert, of the Indian Telegraph Department. 


Records of recent rapid work in shaft sinking at th 
New Primrose mine in the Witwatershed District in 
South Africa, have been furnished us. The shaft was 
17 x 6% ft. in cross-section and the work was carried 
on by three white miners using Ingersoll-Sergeant 
drills. The detaited record of work for 31 days is given 


as follows: 
Act’l time 
blast- Dy- 
ing and No. namite 
driling. No. of of skips used, Distance 
hrs. blasts. hoist’d. cases. sunk, ft 
63% 7 538 6% 38 
63 7 532 6 36 
609 8 43 
580 12 34 
315 7 144, 


35 =- 2, 634 40 16544 
The skips held about 15 cu. ft. or three-fourths of « 
ton, making the total amount of rock removed abou: 
1,975 tons. The total cost of the work was about $25.4) 
per ft. of depth. 


The flying machine, or rather aeroplane, devised by 
Professor Langley, of the Smithsonian Institute, 
was lately tested at Quantico, Va., and after moving 
through the air for about 300 ft. it fell to the ground 
owing to some imperfections in the mechanism. This 
machine was 12 ft. long over all and 8 ft. wide, meas 
ured across the front wings. There are four wings 
and a steering pair of wings in the rear, of about baif 
the size of the others. These wings do not flap 
but remain in a fixed position when soaring. The 
propelling power is steam, provided by a small cop- 
per boiler, and an engine placed in the aluminum 
body, which operates two small wooden propellers 1o- 
cated at the end of the body. The wings can be 
moved to guide the course of the machine. 


An Amsler compensating planimeter has been devised 
which can be adjusted to correctly read areas on a 
map shrunk in mounting or from other causes. It is 
the joint invention of Dr. A. Ams‘er, the son of the ori- 
ginal inventor, and Mr. W. F. Stantey, of Great Turn 
stile, London. The correction for shrinkage in made by 
means of a short scale on top of the planimeter, divided 
into hundredths and read!ng by a vernier to thousandths 
of the length of the tracing area. The percentage of 
shrinkage is found by measuring the scale of the map 
by a true scale and then setting off double the percent- 
age difference on the vernier scale from zero. Special 
vernier sca‘es are required, and the following have been 
worked out and are for sale: 1-2500, 1-500, 6 ins., or 
5 ft. to the mile, and 12 ins., or 10 ft. to the mile. 
These are especially prepared for reading shrunken 
Engtish ordnance maps. 


The use of high explosives, as a bursting charge in 
shels thrown by ordinary powder guns, is reported upon 
by the Ordnance Bureau. This bureau recommends fur- 
ther experiments before comm!tting itse!f to any pur- 
chases. Two 7\%-lb. ‘charges of emmensite have been 
safely fired from a 7-in. rifle with 25-lb. powder charge, 
and two other charges of 106 and 111 Ibs, respectively, 
have been fired from a 12-in. mortar with 20 Ibs. of 
powder used. With the smaller charges, at 50 yds. 
range, the target was perforated without exp‘osion. 
With the 12-in. mortar the range was 2,200 yds. and the 
shells buried themse:ves in the earth without ex- 
pLosion. What the bureau now wants to do is to 
convert an old 15-in. smooth-bore gun into a rifle, and 
fire from it 10 cast steel shells each capable of carrying 
200 Ibs. of emmensite. If these heavy charges can be 
safe‘y fired it is thought that the high-explosive prob- 
lem will be nearly solved, and an important use found 
for an obsolete gun. The Navy has fired from a 6-in. gup 
an 80-lb. projectile containing 11 lbs. of wet gun cotton. 
These shel’s were provided with dry gun-cotton primers 
and detonators, and while they exploded with tre- 
mendous violence in a hill-side, they made very little im- 
pression on a 7-in armor plate. On increasing the ve- 
locity from 1,400 to 1,800 ft. sec., one of these shells 
exploded in the bore of the gun. It was decided, how- 
ever, that this was due to the fact that the walls of the 
shell were too thin and that this shell bulged under the 
pressure and its course was checked sufficiently to cause 
the primer and cap to fly forward and exp‘ode the 
charge. Experiments are now to be made with a 10-in. 
gun and a properly proportioned she}! e6ntaining 70 
Ibs. of gun-cotton. Naval officers betieve that such a 
charge can be safely fired with a muzzle velocity of 
1,400 ft. per seor* 
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PERSONALS. 





Mr. Geo. W. Aldridge, of Rochester, N. Y., has been 
uppointed by Gov. Morton as Superintendent of Pub- 

- Works of New York State. 

Mr. Thomas J. Nixon, formerly Superintendent of the 
Cincinnati, Richmond & Fort Wayne R. R., died at 
Richmond, Ind., Dee, 24, at the age of 74. 

Mr. Richard Gentry, Second Vice-President of the 
Kansas City, Pittsburg & Gulf R. R., has resumed his 
luties as Ohief Engineer in charge of construction. 


__r. Corbett, of Port Arthur, Ont., Can., one of the 
contractors on the Port Arthur, Duluth & Western Ry., 
was drowned in the Kaministiquia River, Dec. 17. 

Mr. A. A. Allen, General Superintendent of the Mis- 
sourl, Kansas & Texas Ry., has been appointed Assist- 
ant General Manager, and the former office has been 
ibolished. 

Mr. Sol. Palmer, Superintendent of Construction of the 
Western Union Telegraph Co., died at St. Louis, Mo., 
Dec. 25, at the age of 72. He built the first line out of 
New York in 1845. 


Mr. J. M. Barr, Superintendent of the Breckenridge 
Division of the Great Northern Ry., has been ap- 
pointed Superintendent of the Western Division, with 
headquarters at Spokane, Wash. 


Mr. William Shannon, Superintendent of Bridges of 
the Adirondack & St. Lawrence R. R., was run over by 
a special train while riding on his handcar near Ma- 
lone, N. Y., Dee. 24. He was fatally injured. 


Mr, Louis Brown, City Engineer of New Or'eans, La., 
has resigned, and Mr. H. W. Brown has been appointed 
to succeed him. Mr. Louis Brown was elected in 
1892 for four years, and under him a survey has been 
made for the proposed drainage system. 


Mr. G. Adovran and Mr. P. Kokolon, two engineers 
of the Siberian Railway, are visiting this country for 
the special purpose of inquiring into the merits of 
American locomotives and the systems of ferries and 
car transfer-boats for railway service. 


Mr. Wm. J. Haskins, M. Am. Soc. C. E., has severed 
his connection with the C. W. Hunt Co., and has opened 
an Office at 18 Broadway, New York city, for general 
engineering work, making a specialty of designing and 
contracting for the erection of all kinds of coal and 
ore-handling machinery and light railway supplies. 


Messrs. T. C. Clarke, Octave Chanute, Wm. H. Burr, 
Charles Sooysmith (members of the American Society 
of Civil Engineers) and ex-Mayor Abram 8. Hewitt, 
have been appointed by the Rapid Transit Commis- 
sion to consider the report presented by Mr: Parsons, 
engineer of the Commission, which report was ‘— 
in our issue of Dec. 27. 


Mr. Robert M. Shotwell, civil engineer, of Brooklyn, 
N. Y., died Dec. 25, at the age of 73. He studied at 
West Point, but ill-health compelled him to leave before 
graduating. He served in the war as a private, and 
after the war engaged in business with his brother, 
Eilward Shotwell, as civil engineers in Brooklyn. He 
was engaged on the consrtuction of the Long Island, 
the, Harem and the New York & New Haven railways. 


Mr. Theodore Cooper, M. Am. Soc. C. E., and a mem- 
her of the government commission of expert engineers 
reporting on the proposed Hudson River bridges last 
September, has been engaged by the New York & New 
Jersey Bridge Co. to prepare general specifications for 
a six-track railway suspension bridge over the Hudson 
River. The span is not mentioned, but this wi!l prob- 
ably conform with the expressed views of the War 
Department, The dec!ared purpose in preparing these 


specifications and plans is to obtain bids for construe- 


- tion. 


Mr. Albert F. Noyes, M. Am. Sec. C. E., of Newton, 
Mass., has been nominated by the Governor of Massa- 
chusetts as successor to Mr. Harvey N. Collison, of Bos- 
ton, as Metropolitan Sewage Commissioner. Mr. Colli- 
son's term expires Jan. 7. Mr. Noyes was for some years 
City Engineer in Newton, and is now Assistant Ohlef 
Engineer to the State Board of Health. He was born 
in Boston in 1850. In 1867 he became attached to the 
City Engineer's office in Newton, two yeurs later he 
became City Engineer, and remained in that position for 
17 years. He designed the system for surface drainage 
in that city, also the park system, and the boulevard. 
In 1893 he was appointed Assistant Chief Engineer of 
the State Board of Health. 


Mr. James G. Fair, who made a fortune of $50,000,- 
000 in gold and silver mining in California and Ne- 
vada, died at San Francisco, Cal., Dec. 28. He was 
born in Ireland in 1831, came to this country with his 
parents in 1843, and after receiving a business and 
scientific education in Chicago, went to California in 
1849. He introduced improvements in quartz mills 
and chlorinating plants for treating gold ores. In 1867 
he formed a partnership with John W. Mackay, James 
C. Flood and W. 8. O’Brien and acquired control of 
a number of valuable mines. He was U. S. Senator 
for Nevada from 1881 till 1887. 

Mr. Thomas Clapp Cornell, Civil Engineer, died at 
his home in Yonkers, N. Y., on Dec. 29. Mr. Cornell 
was born on Jan. 7, 1819 in Flushing, L. I. In 1823 
he removed to Rochester, N. Y., with his father, Silas 
Cornell, who was a surveyor and civil engineer. In 
1840, Thomas ©. Cornell entered the service of the State 
of New York as an engineer on the Erie Canal enlarg- 
ment, and had charge of work on the combined locks at 
Lockpert. In 1844-46 he was in Canada as an engineer 
on the Lachine Canal and was later employed in the 
office of the Engineer of the Provisional Board of Pub- 
lic Works. In 1846 he went to Europe, but returned in 
1847 to accept a position on the Hudson River Ry., and 
was the assistant engineer in charge of the division be- 
tween Spuyten Duyvil and Dobbs Ferry. He located 
in Yonkers and for many years did all the surveying and 
engineering required in that village. In 1854, he was 
one of the founders of the Yonkers Gas Light Co. and 
was president of the company from 1857 until his death. 
He started the first newspaper in Yonkers, still surviv- 
ing as the Yonkers “Gazette,” and after this had 
passed into hands hostile to his interests, he established 
a second newspaper, which also survives as the Yonkers 
‘Statesman.”” He was prominent in politics, but never 
held office. 


Col. Geo. E. Waring, Jr., M. Inst. C. E., who has been 
appointed Commissioner of Street Cleaning for New 
York city, by Mayor Strong, was born in Poundridge, 
N. Y., July 4, 1833. He was educated at Colege Hill, 
Poughkeepsie, and later studied agriculture with the 
late James J. Mapes, In 1854 hé lectured upon agri- 
culture in Maine and Vermont, and in 1855 he assumed 
charge of Horace Greeley’s farm at Chappaqua. In 1855 
he was appointed agricultural and drainage engineer of 
Central Park, New York city, and remained there four 
years. In May, 1861, he was made Major of the Gar'i- 
baldi Guard, in the three months’ campaign, and then 
raised in St. Louis six companies of the Fremont Hus- 
sars, afterwards merged into the 4th Missouri Cavalry, 
of which he was commissioned Colonel, and he served 
with his regiment throughout the war. In 1867 he 
settled in Rhode Is!and as the manager of the Ogden 
farm, and remained there until «1877, when he com- 
menced practice as a drainage engineer. He was an 
expert and special agent in charge of the social statis- 
ties of cities in 1879, and has been a member of the 
National Board of Health since 1882. Among engineers 
he is best known for his advocacy of the separate eys- 
tem of sewerage, which he applied to Memphis, Tenn., 
after the yellow fever epidemic of 1878, and bas since 
intreduced into other places. He is a prolific and pleas- 
ing writer upon matters pertaining to sanitary engineer- 
ing. 


ENGINEERING SOCIETIES. 


NBW ENGLAND WATER-WORKS ASSOCIATION.— 
The adjourned quarterly meeting will be held at Young's 
Hotel, Boston, Mass., Jan. 9. There will be a meeting 
of the executive committee at 10:30 a. m., and lunch 
will be served at 1 p. m. At the meeting beginning at 
2p. m., Mr. Dexter Brackett, of Boston, will give a 
brief tak upon “Water Supply Required for Steam Fire 
Engines.”” Mr. Geo. F. Chace, of Taunton, will speak 
upon “Eternal Vigilance the Price of Good Water.’’ and 
other speakers will follow. In accordance with a vote 
passed at the last meeting, all members are requested 
to furnish the secretary with a detailed statement of 











the monthly consumption in their respective cities and 
towns during the past year. 
R. C. P. Coggeshall, Secy., New Bedford, Mass. 
CONNBOTICUT ASSOCIATION OF CIVIL BNGIN 
EERS AND SURVEYORS.—The annual meeting ts to be 
held in the City Hall, Hartford, Conn., Jan. 8, eom- 
mencing at 10:30 a. m. In the afternoon the following 
papers will be presented: “Norwich Water Works,” ( 
BE. Chandler; “Notes on Heavy Pipe Laying,” R. A. 
Cairns; “Sewage Disposal Works at New Rochelle, N 
Y.,” J. K. Wilkes. Other papers have also been prom- 
ised, and there will be an evening session, at which lan- 
tern sides of important work will be exhibited and ex 
plained. <A. R. Wadsworth, Secy., Farmington, Conn. 
IOWA SOCIETY OF CIVIL ENGINEERS AND 
SURVEYORS.—The seventh annual meeting will be 
held at the Board of Trade, Dubuque, Ia., Jan. 16 and 
17. There will be reports of committees, and the for- 
lowing will be among the papers presented: “Shore 
Protection,’’ C. R. Allen, Ottumwa; “Shaft Sinking 
and Equipment, with Reference to Comparatively Shal- 
low Shafts,"’ J. T. Beards, Ottumwa; “The Deep Well 
at Glenwood,” Seth Dean, Glenwood. There will 
also be an exhibition of instruments and blanks. 
Seth Dean, Secy. 


ENGINEERS’ CLUB OF PHILADELPHIA.—At the 
meeting on Dec. 15 Mr. John L. Gill, Jr., read a paper 
on “Boer Explosions,” presenting a table showing the 
energy stored in boilers of different types, dimensions 
and horse-powers, and the height to which this energy 
would throw the boiler, with its water, in an ex- 
plosion. He described particularly the late explosion 
of 27 boilers at Shamokin, Pa. The paper was dis- 
cussed by Messrs. Christie, Loss and Overn. Mr. Car 
G. Barth read a paper on “The Principles of Calculus 
in a New Light.” L. F. Rondinella, Secy. 


COMING TECHNICAL MEETINGS. 


PRANKLIN INSTITUTE, PHILADELPHIA. 
Janu. 4 ‘‘Relation of Forests to the Surface of the Coun 
try,” J. T. Rothrock. Secy., W. H. Wahl, 16 South 
i Seventh St., Philadelphia. 
ENGINEERS’ C L UB OF PHILADEL P HIA. 
« Jan. 5. Secy., L. F. Rondinella, 1122 Girard St. 
CIVIL ENGINEERS’ Soc IETY OF ST. PAUL. 
Jan. 7. Secy.. C. L. Annan, City Engineer's Office 
c — ENGINEERS’ CLUB OF CLEVELAND. 
an. 5. Secy *. C. Osborn, 721 Hickox Bi 
NORTHWESTERN SOCIETY or ENGINEERS 
~~ > Secy., D. W. MeNorris, Burke Building, Seattle. 
—. RAILWAY CLUB. 
un ecy y. D. Crosman, Ryan Hotel, - Paul. 
DENVER SOCIETY OF CIVIL ENGINEERS.” P*™! 
Jan. 8. Secy., F. Ed. King, 36 Jacobson Block. 
INDIANA ENGINEERING SOCIETY. 
Jan. 8, 9, 10. Annual meeting at the court house fn In- 
dianapolis. Secy., J. R. Brown, Frankfort, Ind 
CONNECTICUT ASSOCIATION OF CIVIL ENGINEERS 
AND SURVEYORS. 
Jan. 8. Annual meeting at the city hall in Hartford. 
Secy., A. R. Wadsworth, Farmington, Conn. 
NEW ENGLAND RAILROAD CLUB. 
- 9 Secy., F. M. Curtis, P. O. Box, 1576, Boston, 
ass. 
NEW ENGLAND WATER-WORKS ASSOCIATION. 
Jan. 9. At Young’s Hotel, Boston, Mass. Secy., R. C. ? 
Coggeshall, New Bedford, Mass. 
ENGINEERS & ARCHITECTS’ CLUB OF LOUISVILLE. 
Jan. 10. Secy., G. W. Shaw, Norton Building. 
ENGINEERING "assoc IATION OF THE SOUTH. 
Jan. 10. Secy., H. D. Rubm, Nashville, Tenn. 
ENGINEERS’ CLUB OF ST. LOUIS. 
Jan. 16. Secy., W. H. Bryan, Turner Block. 
NORTHWESTERN TRACK AND BRIDGE ASSOCIATION. 
Jan. 11. Secy., D. W. Meeker, St. Pani, Minn. 
MONTANA SOCIETY OF CIVIL ENGINEERS. 
Jan. 12. Secy., G. O. Foss, Helena, Mont. 
ENGINEERS’ CLU B OF INDIANAPOLIS. 
Jan. 12. Secy., C. C. Brown. 
WISCONSIN POLYTECHNIC SOCIETY. 
Jan. 14. Secy.. Geo. G. Mason, 144 &th St., Milwaukee 
ENGINRERS cL UB OF KANSAS CITY. 
Jan. 14. Secy., F. W. Tuttle, Baird Building. 
CENTRAL RAILWAY CLUB 
Jan. 18. “ecy.. S. W. Spear, Fast Buffalo Iron Works, 
Buffalo, N. Y. 
MICHIGAN ENGINEERING SOCIETY. 
Jan. 15, 16, 17. Annual convention at Lansing, Mich. 
F. Hodeman, Climax. Mich. 
COLUMBIAN ENGINEERING SOCIETY. 
Jan. 15. Secy.. W. F. Hart, Washington, D. C. 
WESTERN RAILWAY CLUB. 
Jan 15. Secy., W. D. Crosman, Rookery Building. 
ASSOCIATION vor ENGINEERS OF VIRGINIA. 
Jan. 16. Secy.. J. H. Pilcher, Roanoke, Va. 
IOWA CIVIL ENGINEERS’ AND SU RVEYORS’ SOCTETY 
Jan. 16. Annual Meeting at Dubuque. Secy., Seth Dean, 
Glenwood, Ia. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Jan. 16. Annual meeting. Secy., Francis 
127 EF. 23d St., New York. 
NEW YORK RAILROAD CLUB. 
Jan. 17. Secy.. John A. Hill. Temple Court, N. ¥. City. 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA 
Jan. 17. Secy., D. Carhart, Carnegie Library Building. 


Collingwood, 


Allegheny. 
ee a, CLUB OF CINCINNATL 
Jan. 17. Secy.. J. F. Wilson. 24 W. 4th St. 


SOUTHERN AND orsvees RAILWAY CLUR. 
Jan. 17. Atlanta. Ga.. Secv.. A. Charniot. Macon, Ga 
CANADIAN SOCIETY ‘OF CiVIT, ENGINEERS. 

= 17. Secy., C. H. McLeod, 112 Mansfield &t., Mon 


real. 

FNGINFERS' CLUB OF MINNEAPOLIS. 

Jan. 21. Secy.. BE. Nexsen. Kasota Block 
BOSTON SOCIETY OF CIVIL ENGINEFRS. 

Jan. 27. ‘The Use «f Ste*tin Large Buildives.” ©. T. Purdy. 

Recr. 8 E. Tint hem, City Hall. Reome, 38 Reo field Bt. 

TECHNICAL SOCIETY OF THE PACTFIC COAST. 

Feb. 1. Secy., 0. Von Geldern, 719 Market St., San 


Francisco. 
— ocumes OF ENGINEFRS. 
Feb. 6. . Thomas Appleton, Lakeside Bidg., Chicago 
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NEW PUBLICATIONS. 


WATER SERVICE AND FIRE PROTECTION OF 
THEATRES. A Paper Prepared for the Annual 
meeting of the New England Water-Works Asso- 
clation, held in Boston, in June, 1894. By Win. 
Paul Gerhard, C. E., Consulting Engineer for San- 
itary Works, 36 Union Square, East, New York 
city. Address the author. 8vo; pp. 46. 

An abstract of this paper was presented in our is- 
sue of June 21, 1894. 

CONTRACT AND SPECIFICATIONS FOR THE 
CONSTRUCTION OF SEWERS. By J. Leland 
Fitzgerald, Schenectady, N. Y. Published by the 
author. Paper; oblong 8vo. 

These specifications have blank spaces left for 
names, dates, and other details, and it is thought that 
they will be useful in letting small contracts in towns 
which do not print specifications for extension work 
after the main system is completed. 

HEALTH COMMISSIONER OF ST. LOUIS: Re- 
ort for the year ending March 31, 1894. George 
foman, M. D., Commissioner. 8vo; pp. 263; fine 
colored plates. 

This volume contains, in addition to other mat- 
ter, copies of the contracts for the collection and dis- 
posal of garbage, and colored plates, with tables, ex- 
hibiting the results of chemical investigations of the 
Mississippi River from the city water-works intake to 
the mouth of the Illinois River. These investigations 
were made by Mr. Wm. C. Teichmon, City Chemist. 
NBW YORK STATE ENGINEER AND SURVEYOR: 

Report for the Year Ending Sept. 30, 1893. Martin 
Schenck, State Engineer and Surveyor. 8vo; pp. 
464; illustrated. 

Aside from the detailed account of the year’s work 
and suggestions for the future, this volume contains the 
reports on the Genesee River storage project, which 
were published separately some time ago, and were 
noticed in our issue of Aug. 9, 1894. The main inves- 
tigations for this project were made by Mr. Geo. W. 
Rafter, M. Am. Soc. C. E., and some experiments and 
discussion by him in this connection on concrete tests 
were noted in our issue of Nov. 8, 1894. The poor 
quality of the paper and binding of this volume does 
no credit to the State of New York nor its pubjic 
printer. 


TRADE PUBLICATIONS. 


ELECTRICAL FITTINGS AND APPLIANCES.—T. 
J. Murphy & Co., 136 Liberty St., New York city 
8vo; 22 sheets of cuts. 


“This is a set of. sheets of drawings showing cuts 
of insulators, lamp brackets, switchboards, fuse boxes, 
eut-out boxes, rheostats and various minor fittings 
for electrical work, such as insulated bolts, binding 
posts, etc. 

BALL-BBARING AXLBS. 


India Wharf, Boston, 
illustrated. 


These ball bearings are of the system patented by 
the late Geo. F. Simonds, in which the balls are car- 
ried in cages and roll between the exterior box and a 
sleeve on the axle. We illustrate this device on an- 
other page of this issue. 

GRINDING MILLS. Frisbee-Lucop Mill Co., 136 
Tiberty St., New York city. 12mo0; paper; pp. 35. 

In the Frisbee-Lucop mill two rolls are driven by 
centrifugal force against the inner face of an annular 
die. The rolls are given a rotary motion by cylindri- 
cal drivers carried in a rotating disk, so that the rolls 
have a rotary motion around the axis of the die and 
each also revolves on its own axis. They are used 
for grinding phosphate, cement, ore, etc. The Cook 
wet mill is designed specially for wet pulverizing for 
gold and silver ores. 

STHAM ENGINES AND BOILERS.—Atlas Engine 
Works, Indianapolis, Ind. Paper, 4to; pp. 52. 

This is a handsomely illustrated catalogue of the self- 
contained engines and boilers manufactured by these 
works. It is stated that the firm has 9,000 of its en- 
gines and even a larger number of boilers now in ser- 
vice. The catalogue incindes plain self-contained en- 
gines with throttling governors, automatic cut-off self- 
contained engines with balanced valves, and boilers of 
the horizontal tubular and locomotive types. The en- 
gines have single cylinders driving a crank shaft, the 
erank-pin being carried between two crank disks, and 
there Is a belt wheel on each end of the shaft. The slide 
valve is at the stde of the cylinder and is worked by an 
eccentric. Portable rigs are shown, having the engine 
mounted either upon or under the boiler. There are 
also plans and particulars of engine foundations and 
boiler settings. 

PRBSERVATION OF TIMBER. Otis Alen & 
Lowell, Mass. Paper; oblong; 8vo; pp. 24. 
This firm has a plant for treating timber by the ky- 
anizing process (impregnation with corrosive sublimate 
or bdi-chloride of mercury by steeping the timber), and 
the pamphlet deals with the advantages of timber pres 
ervation by this process, Kyanized timber has been 


The Ball-Bearing Co., 33 
Mass. Paper; 12mo; pp. 8; 
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used for fence posts, planking, bridge work, mill floors, 
ete., with very satisfactory results, and the Lowell & 
Suburban Street Ry. Oo. used over 1,000,000 ft. of 
treated spruce timber in 1892 when changing its system 
from horse to electric traction. This timber is said to 
have been exceptionally tough after treatment. The 
kyanizing works are at Portsmouth, N. H., where the 
timber is piled in tanks or reservoirs of granite laid in 
Portland cement and coated with coal tar. The tanks 
have a capacity of 150,000 ft. of lumber. The price for 
treatment varies, but is now about $8 per 1,000 ft. 
B. M. for lumber and $1 per 1,000 for shingles, while 
additional charges of 25 cts. per 1,000 ft. B. M. are made 
for unloading and reloading lumber delivered by rail. 


= 


CONSTRUCTION NEWS. 


RAILWAYS. 


East of Chicago. 


BLUE MOUNTAIN.—The Harrisburg, Pa., ‘Pa- 
triot’’ states that this railway between Harrisburg 
and Slatington is to be built and that in a letter to 
William M. Hain, of that city, local solicitor of the 
company, General Solicitor Wayne says: We are lo- 
cating surveys and getting estimates prepared by our 
engineers, and as soon as we can get the right 
of way adjusted, we believe we are in a position to 
construct the road. This right of way delay has held 
us back, and we will not be able to commence con- 
struction work until spring. We expect to consum- 
mate some agreement mutually satisfactory with the 
Pennsvivania and the bondholders of the Pennsylva- 
nia, Poughkeepsie & Boston, by which we will have 
terminals at Harrisburg and Reading in the west, and 
Boston and New England in the east. We connect at 
Slatington with the Lehigh Valley and the Lehigh & 
Lackawanna. thus affording an outlet to Bethlehem, 
Easton and New York. 

RURELINCTON AND HINESRURG.—Frank O. Sin- 
clair, Ch. Engr., Burlington, Vt.. has completed the 
final surveys for this railway from Burlington to 
Hinesburg, Vt., 12 miles, and the right of way will 
now be secured. It is expected to commence the con- 
struction about May 1. 

CHICAGO & SOUTHEASTERN,—This _ railway, 
known as the Indiana Midland, was opened for regular 
traffic to Brazil, Ind., Jan. 1, and it is stated that the 
line will be extended to Muncie this year, 20 miles 
ther. ji a FR 


OBNTRAL OF NEW JERSEY.—A branch will soon 
be built from Tamenend, Pa., along the Catawissa 
Mountains, accord'ng to press reports. 


DETROIT & MACKINAW.—Incorporated in Michi- 
gan as a reorganization of the Detroit, Bay City & 
Alpena: canital stock. $3.000.000; incorporators, A. J. 
Thomas, 100 shares; H. Coster, 19.400, and N. Gibbs. 
100, all of New York: Don M. Dickinson and Frank 
Fletcher, of Detroit. 100 each; Geo. N. Crocker, Mount 
Clemens, Mich.. 100 shares. The proposed extension 
of the line to Bay City, Mich., was noted last week. 


LAC LA BELLE LUMBER.—This commanyv has been 
organized at La Porte, Ind., to develop 100.000 acres of 
hard wood timber and agricultural land in A'ger. 
Schooleraft and Delta counties. Mich.. and is reported 
about to build over 80 miles‘of railway. Pres... E. 
Scott; Vice-Pres., W. A. Martin; Secy. and Treas., R. 
FB. Morrison. A. M. Ogle, of Indianapolis, and fF. F. 
Michael are directors. The cap'‘tal stock paid in is 
$270,000. 


MIDDLETOWN & CINCINNATT.—Incorporated in 
Ohio Dec. 26 to build a railway between Middletown, 
Butler county. and King’s Station, Warren county. O.; 
to be operated by steam or other motive power: capi- 
tal stock, $200,000: incorporators, Paul J. Sorg. Midd e- 
town, 0.: Frank H. Ray, T. C. Simpson, John Auer, 
W. L. Dechant. 


MILLERSBURG, ASHLAND & GREENWICH.— 
Wm. Weaver, Shreve, 0.. writes us that surveys have 
been made and right of way secured to Jeromesville 
and that eight miles of the road is in operation. The 
projected length of road is 38 miles. This railway is be- 
ing built by the H. B. Camp Co., of Akron, O., and was 
noted in our issue of Nov. 15. Ch. Engr., John H. Hall, 
Canton, O. 


NHWPORT & SHERMAN’S VALLEY.—The Philadel- 
phia “Times” states that the first consignment of rai's 
for the Path Valley extension of this railway from 
New Germantown to Fannettsburg. a distance of about 
24 miles, has arrived at Newport. Grading is far ad- 
vanced. but it will take some time to complete the 
tunneling on the mountain dividing the two valleys. It 
is expected to complete the line next summer. 


NEW YORK & NEW ENGLAND.—This company 
has petitioned for authority to lay an additional track 
and make other improvements, which include a new 
passenger station, at Rockville, Conn. 

OHTO SOUTHERN.—Surveyors have been at work at 
Oregonia, O., according to reports in the Cincinnati 
“EXnquirer.”’ for a proposed extension from McKay's 
Station. on the old Grasshopper line, the C.. C. & H. V. 
Ry., which has been abandoned for seven vears, through 
Harveveburg. Henpeck and Oregonia to Lebanon. It is 
also stated that the company will either lease the Cin- 
cinnati, Lebanon & Northern -from Lebanon. 0O.. or 
purchase it. the latter being more than probable. as it 
is determined to get to Cincinnati. The work is being 
rapidly pushed. The bridge across the Miami River at 
Oregonia will be an tron structure, a quarter of a mile 
‘ong and from 150 to 180 ft. in height. 


QUERBDO & LAKE ST. JOHN.—Efforts are being 
made to secure a completion of this rafilway to St. Al- 
phonse, Que. 


Southern. 

OHESAPHAKE, OHIO & SOUTHWESTERN.—Sur- 
veys have been made for a. proposed cut-off from Oal- 
vert City to Mayfield, ‘The distance is about 25 miles, 
and the line will save 16 miles over the present ronte 
between Louisville and Memphis. Pngr., B. H. Bowser, 
Louisville, Ky. 
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GEORGIA.—A press report from Atlanta states th 
corps of engineers has started from Lula, Ga., to sury 
a line to Ceveland. Dahlonega and on through 
mountains to Knoxville, Tenn., a distance of 110 m 
and that the scheme is backed by Northern capita!) 
and Messrs. Baldwin & Co., of Savannah. 

GEORGIA NORTHERN.—Incorporated in Georgia 
build a railway from Pidcock, in Brooks county, 
way of Moultrie to the northern border of Ber; 
county; capital stock, $150,000. 

GUNTBRSVILLE, PACIFIC & BLOUNTSVILLE 
Press reports state that the construction of this rail 
will soon be commenced. The route is from Gunt. 
ville, Ala., in the extreme northern part of the state. 
Blountsvile, 20 miles north of Birmingham, a dista: 
of 100 miles. 


LOUISVILLE & NASHVILLE.—Plans have been p 
pared for about 1,000 ft. of elevated track at Moh 
Ala., according to reports, to handle coal. It is stat 
that the work will be commenced at once. 


MURFREDSBORO & WOODBURY.—Press repo: 
from Murfreesboro, Tenn., state that Dr. Thompson e 
pects to commence work within 60 days on a railwa 
to Woodbury. 


PICKENS & WEBSTER SPRINGS.—Incorporated { 
West Virigina to build a railway from Pickens, Rx; 
dolph county, to Addison, Webster county: capit 
stock, $200,000; principal office, Parkersburg, W. Va 
incorporators, J. N. Oamden, Parkersburg. W. Va 
John Brannon, and A. H. Kunst, Weston. W. Va.: G 
M. Whitescorver, Pickens, W. Va.; C. K. Lord, Ba! 
more, Md. 


SAVANNAH & TERMINAL.—Incorporated in Geo 
gia to build a railway to extend from Savannah thre 
oe the Hermitage River front; capital stock 


$500. 
Northwest. 


OHICAGO, MILWAUKEE & ST. PAUL.—It is re 
ported probable that this railway will be extended nex: 
year from Ash’and to Cameron, Wis. 


CHICAGO. OTTUMWA & WESTBERN.—Incorporated 
in Iowa to build a railway through Mariom county and 
westward to the Missouri River, accord'ng to reports 
capital stock, $3,000,000: incorporators, A. A. McGarry 
J. H, Anderson and D. G. Ratcliff, all of Indianola, In 
J. H. Anderson is president, and A. A. McGarry, se 
retary. 


EAST ST. LOUIS, PERRY & CHICAGO.—Incorpor 
ated in Illinois to build a rai!way from Jerseyville o 
Grafton to Bushnell, and extending through Jersey. 
Cathoun, icke, Brown, Schuyler and MeDonough 
counties, and possibly through Greene county; in 
ecorporators, James M, Piper, Chas. G. B. Drummond. 
John A. Porter, St. Louis; Frank L. Ha’'l. Georg: 
Wittman, Perry; C. B. Boltin, Milton, Ill.; capital stock 
$500,000; principal office, East St. Louis, Ill. 


RICE LAKB, DALLAS & MENOMINEE.—Press re 
ports state that this rai!way.,which was projected.partl) 
eonstructed and abandoned in the spring of 1893, wil! 
be pushed to completion by a syndicate of Easter) 
capitalists. The line is now in operation between Ric 
Lake and Cameron, Wis., eight miles. 

SHEBOYGAN, ST. PAUL & CENTRAL.—Work was 
commenced on this railway at Sheboygan, Wis., Dec 
26. The first shovel of dirt Was turned by Mayor Gee < 
and speeches were made by leading cit'zens. The road 
will connect that city with the Chicago-St. Pau! railway, 
and will be completed by July 1 next. Parties inter 
ested in this road are also connected with the Superio 
& Southeastern, noted last week. 


SOUTHEASTERN COAL.—Press reports from Chey 
enne, Wyo.. state that this company will build a ruil 
way from the coal fields in the northeastern part of 
Wyoming .throngh Sonth Dakota, probably to Sioux 
Falls: capital stock, $500,000; directors, John D. Par- 
ker. J. L. MeKeener, Eugene Ellsworth, Egbert Cham- 
berlain. and M. Nix: principal office, Alladin (not a 
post office), Crook county, Wyo. 


Southwest. 


CHICAGO & ALTON.—A correspondent writes us 
that T. B. Blockstone, Pres.. states that the contract 
for the bridge at Jefferson City. Mo.. has been let, and 
that this company will run passenger trains into that 
city by June 1, and into Springfield within 12 months 
H. S. Draper, Ch. .Engr.. is now locating the line be 
tween Jefferson City and Springfield. 

GAINESVILLE. McALESTER & ST. LOUIS.—The 
committee on Indian affairs has favorably reported a 
bill granting this company right of way for two 
branches through Indian Territory. 

KANSAS CITY. OKLAHOMA & PACIFIC.—A biir 
has been favorably reported granting this company 
right of way 100 ft. wide, with an extra strip of lino 
200 ft. wide and 3.000 ft. long each 10 miles for sta 
tions, through Indian Territory and Oklalioma. The 
proposed route is from Coffeyville, Kan., southwesterly 
through Pawhuska, Guthrie, Kingfisher, Okla.. to At 
buquerque, N. Mex. 

OKLAHOMA CENTRAL.—This company has_ heen 
granted a charter in Oklahoma, and it is stated that 
the construction will soon be commenced. The row! 
was described in our issne of Dec. 20. Ch. Engr., (eo 
H. Brett, New Ponca, Okla. 

RIO GRANDE NORTHERN.—Press reports from F' 
Paso, Tex.. state that C. K. Hell (or ©. Kietel). of 
San Antonio. has the contract for building this rail 
way. Ch. Engr., G. N. Marshall, El Paso, Tex. 

WICHITA FALLS.—Burkitt. Burnett & Murphy are 
reported to have been awarded the contract for build 
ing this railwav from Wichita Falls, Tex.. to a gon 
nection with the Missouri, Kansas & Texas, a is- 
tance of 20 miles. and it is stated that the construc 
tion has been commenced. The Illinois Steel Co. has 
the contract for the rails. 


Rocky Mt. and Pacific. 


AMADOR.—Hngo A. Strong. Vice-Pres., 1 Broadwav 
New York. informs ns that this railway is projected 
from Carbondale to Amador City, Cal.. 12 miles, with 
extensions to Plymouth, to Sutter Oreek and Jackson 
and to Voleano: gage. 2 ft. The rigat’r* way is about 
all secured and the line roughly located; final survey 
now th progress. The first two contracts have been 
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et to Jay Grais and F. Westover, Amador City, Cal., 
c(t grading is now in progress; contracts for rails, ties, 
iad roling stock are under negotiation. Konds are 
ww being sold and whatever amount not taken by the 
public Will be subscribed for by the mining companies 
vese properties will be benefited by the road. Ch. 
ve J. B. Dreadweil, 970 Center St., West Oakland, 


La. 
tBGON PACIFIC.—Press reports state that this 

ae was purchased at auction Dec. 22 by A. B. 
Hammond and B. L. Bonner, of Missoula, Mont., who 
iave agreed to build the Columbia River & Astoria road, 
is noted in our issue of Dec. 20. The Oregan Pacitic 
s projected from Yaquina, Ore., to Boise City, Idaho, 
4 miles, of Which 142 have been built. 

SAN FRANCISCO & LOS ANGELES.—Incorporated in 
California to build a railway from San Francisco to 
Los Angeles; capital stock, $20,000,000, of which 
<40).000 is subscribed and $50,000 paid in; incorpora- 
tors, Frederick Homer, of Berkeley, Wm. H. Martin, 
WW. H. C. Fowler, A. Judson and W. J. Behan, of San 
Francisco. Mr. Homer is the chief promoter. 

SOUTHERN PAOLFIC.—A press report from San 
Francisco quotes H. 8S. Huntington, of this company, as 
stating as follows: A track is now laid 71-10 mies 
south of San Luis Obispo. Dec. 31 it is expected to 
recommence tracklaying and lay uninterruptedly at the 

ite of one-half mile per day, to the north bank of the 
Santa Maria River, near Guadaloupe, a distance of 
2314 miles from San Luis Obispo. In this 23% miles 
there are four steel bridges on masonry abutments with 
spans of 90 and 100 ft., and at the Santa Maria River 
there will be seven steel spans, each 180 ft. The work 

f constructing the foundations for this bridge is very 
considerab.e and wil require until some time in April 
to complete, at which time the bridge will be rapidly 
erected on the masonry abutments and the track com- 
pleted into Guadaloupe in a few days thereafter. Guad- 
aloupe is 24.7 miles from San Lu's Obispo. 


TOWNSEND R. R. BONUS CO.—Incorporated in the 
state of Washington to promote the building of a 
branch line of railway to connect Port Townsend with 
some transcontinental railway; capital stock, $1,000; 
incorporators, A. Coleman, J. A. Kuhn, W. H. H. 
Learned, F. W. Hastings, J. B. Hogg, T. M. Hammond, 
Jr., and W. B. Dennis. 

UNION PACIFIC, DENVER & GULF.—Press re- 
ports state that Frank Trumble, Receiver, will com- 
mence the construction within 30 days of the line be- 
tween Pueblo and Trinidad, a distance of 92 miles, 
for which he has been authorized to issue $1,000,000 
of receiver's certificates, as noted last week. 

WEISER & IDAHO NORTHERN.—It is expected 
that the construction of this railway will be com- 
menced in the spring. E. H. Mix, Ch. Engr., Weiser, 
Idaho, has completed the preliminary location for a 
distance of 44 miles from Weiser and has run pre- 
liminary angular lines for the remaining 58 miles to 
the Seven Devils copper district, which is claimed to 
be unexcelled in the world. The maximum grade for 
the first 64 miles will be 144% and the maximum cur- 
vature about 10°. The first 75 miles will require only 
a little clearing of timber or brush, but the remaining 
portion of the route is heavily timbered. The road 
will probably be laid with 64-Ib. steel rails and there 
will be three 200 to 250-ft. steel bridges, the remain- 
ing bridges being of wood. 


Foreign. 


MEXICO.—A press report from San Luis Potosi, 
Mex., states as follows: This city is to have direct 
railway connection with the Pacific Coast, a conces- 
sion having just granted by the Federal Government 
to Marino Barcena, a well-known capitalist, for the 
construction ef a road between this city and the port 
of Chomele. In addition to the main line, the con- 
cession calls for the building of branches to the towns 
Tegrula, Magdelina, Tequesquite, Ezollan, Ameca and 
Lagos. Work must be begun on the road within a 
year and the entire system must be completed and in 
operation within ten years. The building of this road 
will give Central Mexico a direct outlet to the Pacific 
Coast and will be of immense benefit to the commer- 
cial interests of the entire country. 

MEXICO.—Press reports from San Juan Bautista. 
Mex., state that a number of railway enterprises of 
an important character are on foot in that section of 
Mexico, which at present is completely isolated for 
transportation facilities. Several concessions have been 
granted recently by the government for the construc- 
tion of lines in that state. The most important of 
these is the one just granted Santiago Carter for a 
line from Casa Blanco and terminating at Boca Nueva. 
The road _ must be completed within two years. The 
— offices of the road will be located at San Juan 
autista. 

HONDURAS.—The Honduras R. R. Co. was incor- 
porated in New Jersey Dec. 28 to operate at Puerto 
Cortez. in Honduras, Central America; capital stock, 
$500,000; eneetpenntents Washington 8S. Valentine, Jas. 
B. Houston, J. Dobson Good, Jas. T. Worthington 


and Stillman Gray, of New York, and Chas. H. John- 
son, Union, N. J. 


STREET AND ELECTRIC RAILWAYS. 


ORONO, ME.—It is reported that Geo. E. Macomber 
has been awarded the contract for building the Ban- 
gor, Oldtown & Orono St. Ry. The other bidders 
were Pierce & Miller Engineering Co., New York; A. 
F. Gerald, and the Worcester Construction Co. 

SKOWHEGAN, ME.—Press reports state that this 
place has voted to grant the 4 ht of way to the 
Skowhegan, Madison & Athens hy. Power Co., to 
locate and construct an electric railway from the 


junction of Water and Madi 
othe Sea n adison Sts. up Madison St. 


HAMPTON, N. H.—A Chicago syndicate is re: ted 
= Cone eng the vicinity of Hampton bench, and 
ag sidering the advisability of connecting H 
a Exeter with an electric hanes. ae 

ANCHESTER, N. H.—It is reported that contracts 
ave been signed with the General Electric Co. for 
wenear for the proposed electric railway. 
NGHAM, MASS.—BE. L. Ripley, ©. B. Barnes a 
= B. Bradley have made a proposition to the ting. 
am Electric St. Ry. Co. to increase its capital stock 
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from $45,000 to $100,000, and have agreed to subscribe 
the necessary $55,000, according to press reports. 
The company will probably be granted a franchise in 
this town. 


BRISTOL, CONN.—The Bristol & Plainville Tram 
way Co., has petitioned for a franchise to construct 
its line on Broad St. from Main St. in Forestville to 
Poland’ Brook. 


MILFORD, CONN.—The Connecticut Traction Co. 
has petitioned for a franchise for an electric railway 
from this place to Stratford, Bridgeport, Merwin's 
Point and Meadow’'s End. The line appears to be a 
project in opposition to the schemes of the Bridge- 
port Traction Co., which has also asked for about the 
same charter rights, according to reports. J. Di 
Brown, J. W. Thompson and 8. H. Baldwin are in 
terested. 

NEW BRITAIN, CONN.—Press reports state that 
the Central Ry. & Electric Co. has finished the plans 
for the construction of its line to Hartford. The 
right of way has been secured from every person 
along the proposed route, with only one exception. 
The extension of the electric road will necessitate the 
construction of three bridges. The first bridge will be 
built over the New Engiand track within the city 
limits, as soon as the city grants the company the 
right of way to extend its line from East Main St 
to the city line. The second bridge will be constructed 
over the Consolidated road and the third over the 
railway near the mill pond in Newington. The bridge 
over the Consolidated road will be made of iron with 
a 60-ft. span, rising 20 ft. above the track. The con 
tract for its construction has been awarded to the 
Berlin Iron Bridge Co., at $4,000. The company ex- 
pects to have the entire work finished before next 
September. 

ROCKVILLE, CONN.—It is reported that the Rock 
ville, Stafford & Southbridge Tramway Co. will peti 
tion the legislature for an amendment to its charter, 
which will authorize the building of a branch electric 
road from the main line to Tolland St. 

THOMPSONVILLE, CONN.—The Enfield & Long 
meadow Electric Ry. Co. is reported about to petition 
for a franchise to extend its line to Windsor Locks 
and East Windsor. 

BROOKLYN, N. Y.—E. B. Gallaher, Ch. Enegr., 
Brooklyn, Newtown & Bowery Bay Ry. Co., 255 
Broadway, New York, writes us that this line will 
have about 11 miles of double track and that about 
60 cars will be operated in the summer. 

COHOES, N. Y.—It is reported that bids will soon 
be received by the Cohoes City Ry. Co. for the con 
struction of its line. 

FLUSHING, N. Y.—The Flushing & College Point 
Electric Ry. Co. has been incorporated with a capital 
stock of $125,000; directors, Daniel Odell, E. B. Hal- 
stead, F. A. Dillingham, C. 8. Kellogg, and others 
of New York. 

LAKE GEORGE, N. Y.—Press reports state that a 
company has been incorporated with a capital stock 
of $150,000 to construct a cable railway to the sum 
mit of Mount Ferguson. The road will be a single 
track, with a switch in the center. The length of the 
road will be 7,500 ft., with 800 ft. of trestle work. 
The station on the mountain top will be 1,8 ft. 
above Montcalm St. and 2,100 ft. above the lake. There 
will be two cars, each with a capacity of 60 persons, 
and trips will be made every 10 minutes. it is ex- 
pected that the road will be completed about June 1. 


NEW BRIGHTON, N. Y.—The Staten Island Inte 
rior R. R. Co. has been incorporated to construct a 
street railway 15 miles long, in and between New 
Brighton, Edgewater and other villages in Richmond 
county; capital stock, $300,000; directors, Herman 
Bergholtz, Db. F. Van Vleet, F. C. Cornell and Daniel 
Thomson, Ithaca; D. F. Evarts, New York, and ©. F. 
Timson, New Brighton. 

NYACK, N. Y¥.—The Nyack Traction Co. has been 
incorporated with a capital stock of $50,000 to build 
an electric line from the steamboat dock to the West 
Shore station at West Nyack. B. B. Odell, Jr., Pres. 
Newburg Electric Ry. Co., and F. B. Bain are inter- 
ested. The River & Valley Traction Co. has been 
incorporated by Harrison Bailey and Luddock Bros., 
and has engaged James S. Haring to prepare a re- 
port on the location and cost of constructing an elec- 
tric road from Hook Mountain to West Nyack. All 
preliminary steps for building the road are being 
pushed. The Nyack Traction Co. is also securing sig- 
natures of property holders for its proposed line. The 
fight will not be carried further than the obtaining of 
a franchise from the village trustees. 

PAINTED POST, N. Y¥.—The Corning & Painted 
Post St. Ry. Co. has been granted a franchise in this 
place and Corning. Pres., Edward Shedd, Worcester, 
Mass. 


PORT RICHMOND, N. Y.—We are informed that 
A. 8S. Prall is getting consents instead of making sur- 
veys for the projected railway of the Thomas syndi 
cate, as stated in the daily papers and in our item of 
last week. No surveys or plans for the road will be 
made before spring. 


SAYVILLE, N. Y.—Press reports state that the citi- 
zens are considering the question of organizing a 
company to construct an electric railway from Say- 
ville to Bohemia, Ronkonkoma, New Village, St. 
James and terminating at Port Jefferson. Those fa- 
voring the plan propose to buy large tracts of land 
through which the line will be extended, and then 
open up building lots for sale. And in connection 
with the electric plant, which will operate on the 
road, the village may be furnished with electric lights. 
The places to the east and west of Sayville are agitat- 
ing similar enterprises. 

MILLBURN, N. J.—The township committee is con- 
sidering the question of granting a franchise for an 
electric railway between this place and Springfield. 


TRENTON, N. J.—Press reports state that the 
newly-incorporated Trenton Traction Co., which for 
several months has been negotiating for the lease of 
the Trenton Electric Ry., has acquired control of the 
system by purchasing the 10,000-share interest of Col. 
Lewis Perrine, paying, it is said, $500,000 for the 
block. Pres., Thomas C. Barr, Newark; Secy. and 
Treas., John L. Kuser, Trenton; Gen. Man., Henry 
Moore, Philadelphia. 


WOODBURY, N. J.—It is reported that early next 
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spring the Camden, Gloucester & Woodbury Ry. Co 
wil extend the Almonesson branch to Blackwood, 
thence making a circle to Wenonah and connectiag 
with the Mantua branch. About the same time work 
on the Mullica Hill branch will begin. 

BRYN MAWR, PA.—Press reports state that pett- 
tions are being circulated asking the supervisors of 
Lower Merion township to grant a right of way to the 
Philadelphia & Rosemont Passenger Ry. Co., on the 
Haverford road and along the county line road, between 
Delaware and Montgomery counties. This company 
proposes to build an electric line from Philadelphia 
to Rosemont very soon, and afterwards extend it 
from Rosemont to Bridgeport. Additional petitions 
are being presented to the property holders asking for 
the right of way for the extension, which is to follow 
the Roberts road from Rosemont to the Gulf road on 
it to Bridgeport. The right of way has been granted 
in Raveriond and Radnor townships, Delaware county, 
and Upper Merion township, and the borough of 
Bridgeport, Montgomery county. 

CORRY, PA.—The construction of an electric railway 
is being agitated. 

GREENSBURG, PA.—Press reports state that Col. 
F. Y. Clopper, Man. Greensburg & Hempfield St. Ry 
Co., is reported to have said that this electric line 
would soon be extended to Jeannette. Nearly all of the 
right of way has been obtained. This is considered a 
beginning of electric railway communication between 
Greensburg and Pittsburg. 

LANGHORNE, PA.—Some citizens of this place are 
interested in the building of a proposed electric rail 
way from Bristol to Newtown, and have secured the 
option to purchase within three months the charter 
recently granted for such a read. If the scheme re 
ceives the proper indorsement, a line will be con 
structed in the spring from Hulmesville to Langhorne 
Ht. W. Watson and Dr. Henry Lovett are securing sub 
scriptions to the stock, according to reports 


READING, PA.—The Reading Traction Co. is con 
sidering a scheme to construct an electric line from a 
point on the Berks and Dauphin turnpike, east of 
Stouchsburg, through Sheridan, Millback and Klein 
feltersville to Schuefferstown, seven miles east of 
Lebanon. Pres., John A. Rigg; Solicitor, R. L. Jones 

BALTIMORE, MD.—The Edmondson Ave., Catons- 
ville & Ellicott City Ry. Co. has been granted a fran- 
chise to construct a double-track electric line on Ed- 
mondson Ave. Pres., George Yakel. 

BALTIMORE, MD.—A press report from this city 
states as follows: The first railway in the county to 
substitute electricity for steam will be the Baltimore 
& Lehigh (the old Maryland Central), which is now be 
ing extended to York, Pa. President Houseman. of the 
newly chartered Susquehanna Electrical Co., which pro 
poses to harness the power of the Susquehanna River at 
Conowingo Falls, is prominently connected with the 
Baltimore & Lehigh R. R. Co., as are also Winfield J 
Taylor and J. S. Bull, directors in the Susquehanna 
Co. This railroad alone would require a current repre 
senting several thousand horse-power. Its route is 
seven miles from the proposed site of the dam. 

HAGERSTOWN, MD.—A company has been organ 
ized to construct a street railway in this place. Pres 
CC. M. Futterer; Vice-Pres., Chas. Webb; Secy. and 
Treas., G. H. Smith. 

OAKLAND, MD.—It is reported that a charter has 
been issued for the erection of a large flour mill at 
Loch Lynn Heights. The incorporators intend to oper 
ate an electric light plant, and there is some talk of 
building an electric railway from Oakland through 
Mountain Lake Park to Deer Park, to be in operation 
during the summer season. 


WASHINGTON, D. C.--The East Washington Belt 
Line Ry. Co. has petitioned for a charter; capital 
stock, $50,000. Calderon Carlisle, M. Il. Weller and RK 
M. Larner are interested. 

CRESCENT CITY, FLA.—It is reported that a 
street railway is to be built at this place. 

NEW ORLEANS, LA.—The police jury is considering 
the question of granting a franchise for a railway from 
Carrollton to Kenner. L. H. Marrero, Pres, Com. 


BEDFORD, O.—The Akron, Bedford & Cleveland 
Electric Ry. Co. has been granted a 25-year franchise 
in this place. 

BUCYRUS, O.—It is reported that work on the Bu. 
eyrus & Galion Interurban Electric Ry. will be com 
menced by May 1. The line will be 13 miles in length. 
and, with a power house midway between the two 
cities, is estimated to cost $160,000. Pearl & Hussey, 
Pittsburg, Pa., are said to be interested. 

YOUNGSTOWN, O.—Press reports state that the 
Poland Ry. Co., noted last week, has petitioned for a 
franchise from the county commissioners, and it will 
likely be granted. An electric railway to Hubbara, 
eight miles east, is also being discussed. Z. P. Curry, 
ex-County Clk., is interested. 


FRANKLIN, IND.—The citizens of this place, Co- 
lumbus and Greenwood have voted to subscribe $34,000 
to aid in the construction of the Indianapolis, Green- 
wood & Franklin Ry. Co.’s proposed electric line from 
this city to Indianapolis, by way of Southport and 
Whiteland, a distance of 20 miles. It is thought that 
work will soon be begun and the line completed by 
June. Grafton Johnson and J. T. Polk, Greenwood, are 
interested. 


INDIANAPOLIS, IND.—W. L. Taylor and L. © 
Walker, representing the Broad Ripple & Indianapolis 
Rapid Transit Co., have petitioned the board of public 
works for an extension of time in which to complete 
the construction of the proposed railway. 


VENICE, ILL.—Jenks, Meyer & Co., St. Lonis, have 
petitioned for a franchise to build an electric line from 
this place to Madison and Brooklyn. The council of 
Brooklyn has granted a franchise to the same compenz, 
and it is proposed to continue the line to Bast &t. 
Louis and from Madison to Granite City.——The Madl- 
son County Ferry Co. has petitioned for a franchise to 
build an electric railway to Madison to connect with 
the ferry. 

NAUVOO, ILL.—The construction of an electric rail- 
way from this place to Fort Madison, Ia., or Keokuk is 
being Govenned. 

OREGON, MO.—The citizens are discussing a pro 
osition submitted by a company that wishes to build 
an electric railway to connect this place with Forest 
City. N. F. Murray is reported as able to give in- 
formation. 
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ST. LOUIS, MO.—The Clayton & Delmar Ave. Ry. 


Co., which is now building an electric line, has lately 
secured a franchise to build from Clayton to Creve 
Coeur Lake. It is the purpose of this company to 
build an electric plant at Clayton to furnish power 
for its railway lines and also to furnish electric lights 
for public and private use in the towns through which 
the roads pass. Pres., B. Greensfelder. The 
Lindell Ky. Co. is to extend its Ohouteau Ave. 
electric line to connect with the Houseman Air Line, 
and it is probable that an electric line will be in 
operation by the end of the year between Kirkwood 
and St. Louis. Right of way has been secured for 
branch lines from Kirkwood to Des Peres; from Edge- 
brook to Clayton, and a new survey has been made 
by Mr. Houseman, at the request of the interested 
property owners, who have agreed to guarantee a pri- 
vate right of way for a branch line runuing south- 
ward from Forest Park through Benton, BPilendale, 
Maplewood, Frazier Park, Greenwood and Harlem 
Place, to Lindenwood, crossing the Missouri Pacific 
and Frisco railroads below — Although the right 
of way is not guaranteed beyond Lindenwood, it is 
probable that the line will be extended as far as 
Shrewsbury and Old Orchard. 


UNION, ORE.-—-The persons who recently purchased 
the local railway have incorporated the Union St. & 
Suburban Ry. Co. The new company will operate the 
railway for hauling freight and passengers and will 
eperate the telegraph line as heretofore. It also 
intends to extend the road from Union to the fertile 
section known as Cove, nine miles northeast of this 
place, and also to Eagle valley, by way of the ex- 
tensive timber belt southeast of this aity. Pres., Jas. 
Hutchinson; Vice-Pres. and Gen. Man., Nelson Schoon- 
over; Secy. and Treas., James Raymond. 


SAN FRANCISCO, CAL.—Press reports state that 
Wm. H. Mills, land agent of the Southern Pacific Co., 
says that the construction of an electric railway from 
Merced to the Yosemite Valley, a distance of 100 miles, 
is an assured fact. ‘The capital stock will be $2,500,- 
000, and will be taken mostly by Chicago capitalists. 
The right of way from Merced to Yosemite has been 
ebtained, and it is claimed that contracts have been 
secured for the rental of electrical power for the use 
of mining at points on the road and for machinery at 
Merced exceeding $100,000 per annum. The power 
houses are to be established at three points on the 
Merced River. The road will be broad gage, and will 
serve the region for freight and passengers. ‘The Pa- 
citie Improvement Co, will take the contract for the 
construction of the line. A. F. Hatch, Chicago, IIL, 
is interested. 


PHOENIX, ARIZ.—J. C. Dobbins has been granted 
a franchise to build an electric railway from Church 
Hill addition into the Montgomery addition. 


OSHAWA, ONT.—M. J. Butler, Engr. Bay of Quinte 
Ry. & Navigation Co., Deserouto, writes us that he 
has filed plans for the Oshawa Ry., which is to be 
operated by electricity. The line will be standard 
age, seven miles in length, and will be built from the 
arbor on Lake Ontario to the Grand Trunk uy. and 
thence to Oshawa, with branches to each of the fac- 
tories. The line is to be completed by June 15. 


PONTIAC, ONT.—The Quinze Electric Ry. Co. has 
applied for incorporation to build a line to Quinze. 
John Bryson, Pontiac, is interested. 


ELECTRIC LIGHT AND POWER, 


ATHOL, MASS.—The Athol Gas & Electric Co. is 
reported as having decided to put in an incandescent 
light plant in the spring and to furnish power for 
manufacturing purposes. Pres., G. ©. Moses. 

ARLINGTON, MASS.—A committee of seven has 
been appointed to inquire into the advisability of the 
town putting in its own electric light plant. 


BLACKSTONE, MASS.—Press reports state that 
the taxpayers have voted to offer the Woonsocket 
Electric Light Co. a contract to light the town at 
40 cts. per light per night, which proposition wil 
probably not accepted, and that if not accepted 
the town will put in an electric light plant of its 
own. The town is now lighted by the Woonsocket 
company. There are 29 lights, widely scattered. The 
rate is 50 cts. per night for @ach 2,000-c. p. light, 
each light to burn all night. 


WORCESTER, MASS.—It is reported that the com- 
auy which recently bought the Worcester Electric 
-ower Co.'s plant is considering an increase in the 
capacity of the plant from 100 to 300 HP. Pres., M. 
F. Wrenn, Springtield; Treas. and Gen. Man., E. F. 
Carpenter, Concord, N. H.; Supt., J. J. Welch. 
ALBANY, N. Y.—According to reports the council 
is coneiioring, the advisability of owning its electric 
light plant, It is estimated that a plant of 600 lights 
could be constructed for $200,000, and it is stated that 
the city now pays $144 per light per year. 
ADDISON, N. Y.—An incandescent system will soon 


be added to the electric light plant, according to re- 
ports. 


DELEVAN, N. Y.—The lighting of the streets with 
electricity is being discussed. 


ATHENS, PA.—It Is reported that the construction 
of an electric light and gas plant is being discussed. 


BERWYN, PA.—This place is discussing the ques- 
tion of establishing an electric light plant. 


HALLSTEAD, PA.—The lighting of this place with 
electricity is being discussed. 


LIGONIER, PA.—It is reported that an electric 
light plant is contemplated. 


WRIGHTSVILLE, PA.—The Conewago Light & 
Water Power Co. has made arrangements for lighting 
this place with electricity if the town will make a 
contract. The company proposes to extend its ser- 
vice through the counties of York, Berks, Dauphin, 
Oumberland, and Lancaster. 


YORK, PA.—The York Haven Water & Power 
Oo, is soon to apply for a charter to supply York and 
Goldsborough with water and power from the Cone- 
wago Falls, 10 miles distant from this city. It is 
estimated that from 40,000 to 60,000 HP. can be ob- 
tained. This company is in no way connected with 
the ye or Conewago water and power com- 

nies recently incorporated. Henry L. Carter, Pres. 

ork Haven Paper Co., and W. F. C. 
York, are interested. 


ANACOSTIA, D. C.—It is reported that prepara- 


Stewart, of 
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tions are being made for the completion of the elec- 
tric plant, which is to cost $22,500, and which has 
been partly constructed. 

ARCADIA, FLA.—F. H. Jeannin, St. Louis, Mo., 


* interested in a scheme to put in an electric light 
plant. 


WHITE CASTLE, LA.—The construction of an elec- 
tric light plant is being discussed, according to re- 
ports. G. M. Bowie, Mayor. 

HENDERSON, KY.—The question of an electric 
light plant continues to be discussed, according to re- 
ports. 

MIDDLETOWN, O.—The contract for building the 
new electric light plant has been awarded to Wm. 
Caldwell, at $4,375, the other bidders being Denny & 


Simpson, $4,525, and Chas. Margerum, $4,744. Work 
will be commenced at once. 


ANNAPOLIS, IND.—The Annapolis, Brighton Beach 


av Ridge Electric Ry. Co. has applied for a fran- 
chise. 


CAPAC, MICH.—Press reports state that the citi- 
zens are beginning to agitate the question of light- 
ing the streets by paayy: 6 and they desire to hear 
from reliable parties as to the probable cost of putting 
in a plant. 

FRANKFORT, MICH.—It is reported that this 
place is to have an electric light plant. 

GRAND RAPIDS, MICH.—Bids are asked until Jan. 
7 for furnishing 380 are lights of 2,000 c. p. each for 
a term of three years; 16U lights to be placed on 40 
towers and 220 lights on mast arms or cables sus- 
pended across the streets. The towers are to be 150 


ft. high. Jas. Emmer, W. T. Johnston and O. A. 
Ball, Com. on Lamps. 


OTSEGO, MICH.—A committee has been appointed 
to confer with Nevins Bros. reiative to putting in an 
electric light plant and lighting the village. M. O 
Brockway, Clk. 

PLAINWELL, MICH.—The board has made a propo- 
sition to G. C. & B. A. Nevins about lighting this 
place with electricity, according to reports. 

LEMONT, ILL.—Porter & Covit, Joliet, are inter- 
ested in a project for putting in an electric light plant. 


It is proposed to extend the system later to Mokena. 
Rathje & Jurz are interested. 


LA CROSSE, WIS.—Press reports state that it 
has been talked at West Salem for some time 
that La Crosse persons were negotiating with S. 
DD. McMillan for the purchase of his water power 
at Neshonoc, to be used in developing electric 
light for transmission to La Crosse or else- 
where. The deal failed because the price could 
not be agreed on. Since that time an option has been 
— on another water power lower down the 
river. 

HAMILTON, MO.—It is reported that this place is 
discussing an electric light piant. 

OREGON, MO.—A company has submitted a propo- 
sition to the citizens to put in an electric light plant 
and electric railway. James Cummings, Mayor. 

SEATTLE, WASH.—Arrangements have been com- 
pleted by D. H. Gilman for the transmission of 1,000 
HP. from the Snoqualmie Falls to the proposed car 
works on Salmon Bay and 5,000 HP. to this city by 
the Snoqualmie Falls Electric Power Co., which has 
lately been organized. The contract for the electrical 
machinery will probably be awarded to an eastern 
tirm in about 30 days, and it is likely the plant will 
be in operation by October. It is reported that $3,- 


000,000 will be invested in the proposed plant and 
the steel and car works. 


SALT LAKE CITY, UTAH.—Charies Boeticher, 
Denver, Colo., has purchased the franchise granted to 
F. 8S. Walker in 1893 for an electric light and gas 
plant. Work on the plant, which is to cost $300,000, 
will commence at once. Poles and wiring have been 
purchased and are now being put up. 

STRATFORD, ONT.—It is reported that the citi- 
zens will soon vote on the question of putting in an 
electric light plant to cost $16,000. 

LOCKEPORT, N. 8.—The question of lighting the 
town with electricity is being discussed. 

NEW COMPANIES.—Winooski Electric Light & 
ane Co., Winooski, Vt.; BE. R. Crandall, Dr. 0. W. 

eck 


Rushville Blectric Light Co., Rushville, Ill.; $12,500; 
©. W. Wainman, C. B. Griffith. 


King Solomon Mining & Power Co., Chicago, ILL.; 


$1,000,000; John Cassleman, A. B. Lewis, H. C. Igel. 
Acme Electric Co., East Palestine, O.; $10,000; Geo. 

E. Sebring, R. N. Chamberlain, D. H. Mackintosh. 
Columbia Illuminating Co., Columbus, O.; $25,000; 

= ‘ M. Dauley, E. H. Zurhorst, W. D. Park, ©. A. 
eld, 


Southampton Electric Light Co., Southampton, N. Y 
$5,000; W. H. Vanbrunt, Southampton; Daniel Vail, 
Riverhead. 

Mutual Electric Light Co., San Francisco, Cal.; 
$500,000; T. R. Henshelwood, J. B. Halsed, C. C. Dow, 
Irving Marshall. 

Spring Motor ©o., Dixon, Ill.; $150,000; to manufact- 
ure sewing machines and motors; W. M. Boolt, Robert 
Ryan, J. V. Paulson. 

American Heat & Light Mfg. Co. of New Jersey, 
Trenton, N. J.; $100,000, with $1,000 paid in; to manu- 
facture and erect machinery for furnishing light, 
heat and power; Francis M. Gardner, E. B. Fulper, 


Trenton; Alexander Gray, Camden; Theodore H. 
Bishop, Philadelphia. 


“* 


BRIDGES. 


SOMERVILLE, MASS.—Councilman-elect George B. 
Whitaker states that extra efforts should be made to- 
ward getting bridges over the Fitchburg R. R. cross- 
ings on Somerville Ave., and the Boston & Maine 
crossing on Washington St., just beyond the Charles- 
town line. 

ESSEX, CONN.—It is stated that a new drawbridge 
is to be built in the spring to take the place of the 


one eating the North Cove Bay, which was built 
in 1815. . 


BUFFALO, N. Y.—The notice of intention to erect 
an iron bridge over the Scajaquada Creek on Niagara 
St. has passed the aldermen. The bridge will cost 


$8,300 and it is proposed to meet the cost by an is- 
sue of bonds. 
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ELMIRA, N. Y¥.—The committee on bridges has re 
ommended that bonds not to exceed $115,000 be issue: 
for two new bri over the river. When the bili :. 
passed by the | lature, it will be submitted to th 
citizens at a special election. 


ROCHESTER, N. Y.—The New York Central & Hu: 
son River R. R. Co. has submitted pane to the cou 
cil for a bridge and subway at University Ave., ti 
work of building the subway to be commenced by |! 
company by April 1. 

PHILADBLPHIA, PA.—Wm. H. Brown, Ch. Eng 
Pennsylvania R. R. Co., writes us that the contrac: 
for the masonry for the bridges over the Philadelph; 
& Trenton yard trac over Wheatsheaf Lane ani 
Sepviva St., and over Luzerne and Tulip Sts., hay 
been let to P. McManus, of Philadelphia. The con 
tract for all of the pile work requi on the trest). 
approach to the Delaware River = has been le: 
to Armstrong & Printzenhoff, of Philadelphia. Th. 
timber for the temporary trestle will be furnished }, 
the railroad and framed and erected by the carpente: 
force belonging to the company, under Andy Branu 
foreman. ‘The contract for the masonry for the Rive: 
bridge has been let to Drake & Stratton. The super 
structure will not be awarded for some weeks. ‘The 
contract for the masonry on eastern approach to tl 
river bridge, as well as the bridge over the Camden «& 
Amboy R. R. in New Jersey, has been awarded to 
A. Sims & Co., of Philadelphia. . 


PITTSBURG, PA.—Local papers state that th 
grand jury has approved the reports of viewers in 
the matter of a bri ge over Pine Creek in McCandless 
and Hampton townships, and has recommended that 
it be erected at the county’s expense. Reports of 
viewers on the following bridges were also approved 
Campbell's run, Shaler township; Lewis run, Jeffer 
son township; Moon run, Robinson township; Littl- 
Deer creek, West Deer township. These reports go 
before the next grand jury, and if approved the 
bridges will be erected. 


BALTIMORE, MD.—The county commissioners have 
received the following bids for building a bridge over 
Bear Creek: Wrought Iron Bridge Co., for iron 
draw and approaches, $8,200 and $10,700; for all iron 
$14,200 and $16,185; Youngstown Bridge Co., $10,704, 
$10,294 and $8,084; Campbell-Zell Co., $9,800, $14,000 
and $13,500; Douglass & Co., $8,875 and $13,000. The 
contract was not awarded. 

GRIFTON, N. C.—The senate has authorized the 


construction of a bridge across Contentnea Creek in 
this town. 


BARBERTON, O.—Plans are being prepared for « 
bridge 30 to 35 ft. wide, over the Erie tracks at Straw- 
board crossing; estimated cost, $5,000. 


EAST LIVERPOOL, O.—J. C. Kerr, contractor of 
this city, began work Dec. 24 on the abutments on 
the West Virginia side for the | geo bridge across 
the Ohio River at this place. The channel span wil! 
be 650 ft. Only enough work will be done uow to 
hold the franchise, but it is stated that in April or 
May the construction will be commenced in earnest. 


INDIANAPOLIS, IND.—Press reports state that R. 
B. F. Pierce, Gen. Man. Indiana, Decatur & Western 
R. R., will soon let a number of important contracts, 
among them bridge work estimated to cost $80,000. 
An iron structure will be placed over the Wabash 
River, 1,000 ft. in length, and new bridges will be 
built over Raccoon, Leatherwood, Big Wagie anu 
White Lick creeks, cash to be paid on completion of 
the work. A new roof is now being placed on the 
roundhouse, costing $1,500, and other improvements 
are to be made to the shops. The entire passenge: 
equipment, which is now equipped with the Eames 
vacuum brake, is to be equipped with the Westing 
house air-brake, and the freight equipment is being 
rebuilt as fast as it can be put through the shops. 


PORT HURON, MICH.—Kids are asked until Feb. | 
for the construction and erection of a steel sawing 
bridge and approaches, with substructure complete, 
including a protection pier, over Black River in this 
city. The bridge will have a swing span of 160 ft., 
18-ft. roadway, &-ft. sidewalks and the approaches will 
consist of 220 ft. of steel trestle work 32 ft. wide 
The bridge will have an elevation of 17.4 ft. above the 
river and will carry a load of 100 ibs. per sq. ft. Thos. 
M. Danger, Supt. Pub. Wks. 


VIRGIL, ILL.—It is reported that a new steel bridge 
is to be erected over the Kiswaukee Kiver near the 
drainage ditch, where the road between Sycamore 
and St. Charles crosses. 


CALEDONIA, WIS.—The contract for building the 
new Welsh bridge across the Baraboo River has been 
awarded to the Wisconsin Bridge & Iron Wks. The 
bridge will be 110 ft. long. 


NORTH BEND, WIS.—A new bridge is soon to be 


built across Black River at this place, according to 
reports. 


SIOUX CITY, IA.—The pontoon bridge at this place 
is reported to have been carried away. 

ST. LOUIS, MO.—The East St. Louis & St. Louis 
Bridge & Construction Co. was incorporated in LIli- 
nois Dec. 27 to build a bridge across the Mississippi 
River; capital stock, $500,000; incorporators, H. LD 
Sexton, Geo. Schaub and John Niemann. 

ARKANSAS.—Congressman Terry has introduced « 
bill to authorize the Little Rock Pacific R. R. Co. 


to bridge the Fourche La Fevre and the Petit Jean 
rivers in Arkansas. 


BEAUMONT, TEX.—A press rt from this city 
states as follows: E. B. Cushing, t. Engr., and A. 
McDonald, Asst. Supt. of Bridges and Buildings, of 
the Southern Pacific, have gone to a int on the 
Neches River where the Southern Pacific is figuring 
on building a bridge for a gree mtg | branch road 
to the Angelina county rock es. The object of 
the road is to get rock for the Sabine Pass jetties. 
It is probable. that the road will be built and this 
rock used. 

GALVESTON, TEX.—Efforts are being made to or- 
ee a company to build tne posed $1,000,000 

ridge across the . It is bh to retain 51% of 
the a stock of the company in this city and some 
$300, has already been pledged, according to reports. 

MONTREAL, QUE.—The contract for building the 
bridge over the yard of the ae ik Pavific’s east 
end station has been awarded to the Dominion Bridge 
Co., at $37,747. 

TORONTO, ONT.—Bids are asked until Jan. 10 for 
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the ction of the pivot pier and abutments of 
” oe bridge over the Burlington Channel, near the, 
ty of Hamilton, according to plans and a specifica- 
‘ion to be seem at the custom house, Hamilton, at the 
Nae of the resident engineer, 36 Toronto St., Toronto, 
ind at this office. EB. F. B. Roy, Secy. Dept. Pub. 


Wks. BUILDINGS. 


BOSTON, MASS.—Plans have been made for a large 
«arehouse to be erected for the F. L. Ames estate, ac- 

ding to reports, estimated to cost $400,000. Archs., 
shepley, Rutan & Coolidge, Ames Bidg. 

NEW YORK, N. Y.—The New York Central & Hudson 
river R. R. Co. has filed plans for two one-story sta- 
ims, to cost $60,000, to be erected at 124th to 126th 
Sts., over Park Ave. 

NBWARK, N. J.—Bids are asked until Jan. 24 for 
joinery work, wood flooring, marb.e work, vault doors, 
ete , for U. 8. public building in this city, as stated in 
var advertising columns, Address Chas. BE. Kemper, Act- 
ing Supervising Arch., Washington, D. ©. 

VINELAND, N. J.—A new $20,900-school building 
is to be erected in counection with the New Jersey 
Home for Feeble-Minded Children at this place. 

ITTSBURG, PA.—J. D. Baker, of Baker & Maltby, 
noeistane of the Hotel Lafayette, Philadelphia, is re- 
ported to have secured a 60-days’ option on the prop- 
erty now occupied by the plow works of A. Speer & 
Sons, with a view to erecting a hotel building thereon 
to cost $1,000,000. 

BALTIMORE, MD.—It is reported that Joel Gutman 
& Co. will erect a five-story addition to their store, to 
cost about $150,000. Arch., Chas. E, Cassell, Law 
Bldg. 

CHARLESTON, 8S. C.—Bids are asked until Jan. 15 
for buiding an annex to the Charleston high school 
building. R. G. O’Neale, Secy. Trustees. 

NEW ORLEANS, LA.—The council is considering an 
ordinance appropriating $100,000 for a court house. 

LAKE PROVIDENCE, LA.—Bids are asked until 
Jan. 5 for the complete erection of a fireproof jail, to 
iwcommodate 20 prisoners; brick can be purchase 
near the building site at $8 per M. Yancey Bell, Cik. 
Police Jury, East Carroll Parish. 

CLEVELAND, 0.—It is stated that D. H. Burnham & 
Co., Ohieago, are preparing plans for two store and 
office buildings in th’'s city to cost $500,000 to 
$1,000,000 each. M. T. Herrick and Chas, Pack are in- 
terested in one and Henry C. Rouse, New York, Pres. 
Missouri, Kansas & Texas Ry. Co., is said to be owner 
of the other. 

ZANESVILLE, O.—Contracts will be awarded in 
March, according to reports, for a $50,000 brewery. 
Arch., H. C. Lindsay. 

INDIANAPOLIS, IND.—The Indianapolis Gas Co. is 
reported about to erect a $225,000 office buitding. Archs., 
D. A. Bohlen & Son, Brandon Bul:ding. 


ROOHESTRR, IND.—Plans are asked until Jan. 8 for 
a $70,000 courthouse. Wm. H. Deniston, Audr. Fulton 
County. 


CHICAGO, ILL.—Geo. P. Bent has taken out a per- 
mit for the construction of a piano factory to cost 
about $60,000, at 17 to 31 Sangamon St. 

SPARTA, WIS.—W. G. Williams and N. W. Hunr- 
ley, of this city, are members of a committee ap- 
pointed to secure plans and specifications for a new 
$50,000 court house to be built in this city. 

ST, LOUIS, MO.—John E. Liggett is reported about 
to ereet a $60,000 factory on Chestnut St., between 
19th and 20th Sts. Archs., H. FE. Roach & Son, 717 
Chestnut St. 

DALLAS, TEX.—Competitive plans are asked until 
Feb. 9 for a 50 x 95-ft. three-story and basement buil«- 
ing to cost $35,000. The best three plans will receive 
prizes of $150, $100, and $50, respectively. Jos. Linz 
& Bro., 312 Main St. 


WATER-WORKS. 


NEWPORT, VT.—The committee has _ reported in 
favor of new works, with a supply from Derby Pond; 
estimated cost, $34,000. cngr., Joel Foster, Mont- 
pelier, Vt.; Consult. Engr., E. H. Gowing, Boston. ©. 
A. Prout, Chn. Com. 

DURHAM, CONN.-—-The Durham Center Water Co. 
has been incorporated, with a capital stock of $1,200, 
of which $500 has been paid in cash and $250 in real 
estate. 

SEYMOUR, CONN.—The Citizens’ Water Co. of this 
place has been organized and will apply for a charter. 

TORRINGTON, CONN.—The water company has 
voted to increase its capital stock from $75,000 to 
$100,000. A new main will be laid and other improve- 
ments made. 

WAKEFIELD, MASS.—The town has voted against 
accepting the act of the legislature permitting it to 
purchase the works, the vote being: Yes, 237; no, 37%. 

WEST HARTFORD, CONN.—The selectmen have 
prepared a petition to the legislature asking that the 

lartford commissioners be compelled to extend the 
service to that place. 

BROOKLYN, N. Y.—The commissioner of city works 
has petitioned for an appropriation of $1,250,000 for a 
new conduit and extensions to the mains. 

CANANDAIGUA, N. Y.—E. G. Hayes, Secy., writes 
us that no action has been taken further than to ap- 
point a board of water commissioners. 

MONTGOMERY, N. Y.—A committee of five has 
been appointed to ascertain how many of the citizens 
are in favor of works. W. L. McKinney, Clk. 

STAMFORD, N. Y.—The citizens are reported as 
trying to organize a company to put in new works, 
supply to be from Odell Lake. he present works 
were built in 1883 by the Stamford Water Co. 


TARRYTOWN, N. Y.—Surveys are being made for 
the propesst new storage reservoir, recently noted. 
D. S. Merritt, Cy. Engr. 


WILLIAMSVILLE, N. Y¥.—The citizens are reported 
as talking of building works to cost about $20,000. 
.WORTENDYKE, N. J.—The Northern Water Co. of 
New Jersey has been eenezerese’ to construct works 
in the township of Franklin, Bergen county; capital 
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steck, $10,000; incorporators, John B. Lydecker, East 
Kuthertord, N. J.; ssoratio W. Southworth, Wm. KR. 
Wiicox, New York. 

CHELTENHAM, PA.—The Edge Hill Water Co., 
noted Dec. 6, has been incorporated by E. F. Par- 
tridge, J. S. Keen, and others, of Philadelphia. 

EKIE, PA.—It is reported that the intake will be 
extended next year, at a cost of $500,000. 

McK HESVORT, PA.—A company is reported as be- 
ing organized to supply this piace and otuers in West- 
eru Pennsylvania with water from the Loughiogheny 
Kiver.——‘Lhe following bids were received last month 
for two deep well pumps: Epping, rpenter & Oo., 
Lid., 2420 Penn Ave., Pittsburg, $F J. B. Sheriff 
Mfg. Co., 68 Water St., Pittsburg, 3788; H. M. Sciple, 
SOT N. 3d St., Philadelphia, $733; Deane Steam Pump 
Co., Holyoke, Mass., 3806; Allen Bros., Ellis Ave., 
Allegheny, Pa., $600; Cook Well Co., St. Louis, F4ot; 
Downie Pump Co., Valencia, Pa., $639; Hill Machine 
Co., Anderson, Ind. (awarded contract), $600. 

POTTSVILLE, PA.—The Good Spring Water Co. is 
reported to have been incorporated by stockholders of 
the P. & R. C. & I. Co. to suppy water in Porter 
township; capita stock, $2,500; Treas., Frank Carter. 

WILKES BARRE, PA.—The Citizens’ Water Co 
was incorporated Dec. 31 to supply water in this city; 
capital stock, $1,000; Treas., D. O. McCullom. 

WHITE MARSH, PA.—The White Marsh Water Co., 
noted in our issue of Dec. 6, has been incorporated by 
Philadelphia capitalists; capital stock, $1,000. 

WRIGHTSVILLE, PA.—The Conewago Light & 
Water Power Co. is reported as arranging to supply 
this place and others in York, Berks, Dauphin, Cum- 
berland, and Lancaster counties with water and light. 

YORK, PA.—The York Haven Water & Power Co. 
has been organized to supply water and power to the 
boroughs of York Haven and Goldsboro and the inter- 
vening territory. It is proposed to secure power from 
the Conewago Falls in the Susquehanna River, where 
it is thought that 40,000 to 50,000 HP. can be ob- 
tained, and to furnish electric light and power in this 
city, Harrisburg, Steelton, Middletown, Columbi:, Lan- 
caster, and Lebanon. Henry L. Carter, Pres. York 
Haven Paper Co., is interested. 

MOUNTAIN LAKE PARK, MD.—The Loch Lynn 
Milling Co. is reported as to put in works. 


CUTHBERT, GA.—Contracts for the proposed works 
will probably be awarded in about a mouth. R. L. 
Moye, Mayor. 

THOMASVILLE, GA.—The council has accepted a 
proposition of the Frictionless Metal Co. to put in new 
works to cost about $10,000, according to local papers. 

PARIS, TENN.—The contract for constructing works 
and an electric light plant has been awarded to Guild 
& White, Chattanooga, according to reports, con- 
struction to be begun in April. Bonds for $32,000 will 
be issued. 

CADIZ, 0.—W. H. Lucas, Town Clk., writes us that 
the town has sold its $30,000 in water bonds for $30,- 
692. An engineer will probably be engaged at a 
meeting of the council Jan. 7 and contracts awarded 
as soon as plans are completed; supply from wells; 
population, 1,800, 










CELINA, O.—Plans and specifications will be made 
as soon as a water supply is secured. The preliminary 
steps have been taken. J. P. Le Bland, Pres. Trustees. 

CHESANING, MICH.—The test wells for the new 
works are to be sunk at once, according to reports. 

EATON RAPIDS, MICH.—The city has sold $35,000 
in bonds for works and electric lights and it is stated 
that the construction of a plant will be commenced 
at once. 

NILES, MICH.—The supreme court has decided that 
the $32,000 in bonds voted a year ago for works is in 
excess of the amount authorized by the charter of 


the city and that the council has no power to issue 
the bonds. 


MARCELLUS, MICH.—It has been decided that the 
supply is not sufficient and nine more wells are needed, 
according to reports. 

SHELBY, MICH.—Bids will soon be asked for con- 
structing works, according to reports. Engr., Geo. 
C. Morgan, Chicago. 

CHADWICK, ILL.—Bids were asked until Jan. 1 
for constructing works. E. M. Humbert, Village Clik. 

CHICAGO, ILL.—Local papers state that the bids 
for a 5,000,000-gallon pumping engine and boilers for 
the Lincoln Park pumping station ranged from $11,000 
to $24,000, the bidders including the Holly Mfg. Co., 
Deane Steam Pump Co., Barr Pumping Engine Uo., 
H. R. Worthington, J. B. Clow & Sons, Fraser & 
Chalmers, Stilwell-Bierce & Smith-Vaile Co, 

KNOXVILLE, ILL.—H. J. Charles, H. J. Butt and 
M. H. Collins have been appointed to investigate the 
question of proposed works, as recently noted. 

COLUMBUS JUNCTION, 1A.—The question of works 
will soon be voted upon; pepulation, 1,047. 

FONDA, IA.—The town council is reported about 
to put in works, including a steel tower and tank. 

LOGAN, IA.—F. H. McCabe, Recdr., writes us in 
regard to the proposed works that it is not known 
when definite steps will be taken. 

SIOUX CITY, IA.—Bids for the Morning Side plant 
will be opened by the Sioux City Water Supply Co. 
very soon, according to local reports. 

SMITHLAND, IA.—The “Exponent” is agitating the 
question of works. 

OLARA OTTY, MINN.—Bids are asked until Jan. 14 
for the purchase of $15,000 in 6% bonds, voted for 
works at a special election Dec. 10. J. W. Tucker, 
Reed. 

DULUTH, MINN.—Bids are asked until Jan. 14 for 
the purchase of $594,000 in water and light bonds. 
O. E. Richardson, Clk. Council. 

MINNEAPOLIS, MINN.—Bids are asked until Jan. 
7 for a supply of cast iron water pipe. The bids pub- 
lished last week have been rejected. Chas. F. Haney, 
Cy. Clik.——The Mayor has signed the resolution 
authorizing an issue of $200,000 in bonds to begin 
work on the new reservoir. 

STILLWATER, MINN.—Petitions have been pre- 
sented asking for important extensions of the works. 


COFFBYVILLE, KAN.—Tuttle & Pike, Kansas City, 
lave reported in favor of a supp.y from the Verd.gne 
Kives, ibe estimaied cost beimg as folivws: iwo 
1,2u0U,00U-galon pumping engines, boilers, etc., $6,0UU; 
pulsp.ng slaliow, $4,00U; eugiueer’s resideuce, 91,500; 
vue J,UUU,00U-gaLon reservoir aud sellling basin, $4,000; 
=u ft. of 1Gin. sucton pipe, W.th appurcenalces, gouU; 
ow ft. of l2-in. force wain from puaping sialion to 
reservoir, $000; V,uUuU ft. of l2-in. gravily main from 
reservoir, 310,000; 1,004 tous of p.pe in distr.bulion 
system at $23, $23,0N2; laying pipe, $11,560; sivop 
Valves, $717; 174 tons of special castings, $1,050; Uo 
hydrants, $3,168; eng.neering and conungencies 10), 
$U,656; votal, exclusive of land, $73,213. 

DEARBORN, MO.—ILt is stated that works will be put 
in. 

FULTON, MO.—The city council is reported as con 
sideriug the advisability of boring anvther artesian 
weil, 

GREENFIELD, MO.—It is reported that $3,000 in 
bonus wil be voted fur a deep weil 

WAVBPRLY, MO.—There is talk of constru 

JONESBORO, ARK.—O. W. Anderson, Cy. Clk., 
writes us that the council is considering an offer of 
Jesse W. Starr to put in works to cust about S00,00u; 
supply from deep wells; population, 4,000, 

SILOAM SPRINGS, ARK.--A 50-year franchise for 
Works, electric Jights and an electric railway has been 
granted to Bb. T. Wisner, RK. S. Morris and others, a 
cording to reports, 

FORT WORTH, TEX.—Smith & Bondon, Fort 
Worth, were the lowest bidders for the 
noted last week, 

HOUSTON, TEX.—The Houston Water-Works Uo. has 
voted to increase its capital stock from §tU0,000 to 
$1,200,000, 

ALVA, OKLA.—There is talk of 


in this place. 


Lug Works 


three dams 


constructing works 
VICTOR, COLO.—Pueblo papers state that Mitchell 
Bros., of Pueblo, have been awarded the 


contract for 
works in this city. 


_ CORVALLIS, ORE.—Bids are asked until Feb. 1 
for the purchase of $50,000 in 6% water bonds. J. M. 
orter, 

q PORTLAND, ORB.—The committee has sold $100,000 
og, JU-year Water bonds to KE. 8S. Heller, San Fran 
cisco, for $111,000. 

MikLiunNA, MONT.-—Bids are asked 
‘Upplying the city with water for 
Stephen Carpenter, Cy. Clk. 

WINNIPEG, MAN.—Walter Mober!y, Engr., has pro 
posed a water supply from the River bung 


until Jan. 8 fox 
one lo ten years. 


sh. 
IRRIGATION, 

HASTINGS, NEB.—The construction of an irriga- 
tion ditch is being discussed. A. L. Olarke, C. G. Lane, 
W. M. Dutton and W. A, Mackey have been inspecting 
the ditches at Culbertson. 

PASOO, WASH.—Press reports state that the con- 

tract, for the construction of the Pasco Canal, which 
wilt irrigate about 3,000 acres, will be let in a few days. 
Pais land will be opposite a va.uable 
water is from Strumpf Rapids. 
_ HOLLISTER, CAL.—Thos. Flint, Sr 
is interested in a scheme for irrigatin 
Juan Valley. J. H. Shaw, Cy. Clk. 

NEW_ COMPANIES.—Cozad Irrigation Co., Cozad 


Neb.; $100,000; A. M. Allen, David Clapool, and KB. D. 
Owens. 


section; the 


, San Francisco, 
g land in the San 


_Nebraska Irrigation & Power Co., Ord 
Neb.; $250,000; 
H. B. Babcock. 


ton Valley county, 
¥. E. Loyd, O. L. Horr, A. 8. Rowan, 


SEWERS. 


NEWPORT, ME.—The question of constructing 
sewers will probably be discussed at the March meet- 
ing of the town. 

WOODSVILLE, N. 
ing a system. 

BELMONT, MASS.—Weaver, Holt & 
been awarded a contract for sewer 
$13,544. 

BROCKTON, MASS.—The council has passed an or- 
dinance authorizing a sewer loan of $30,000. 


DEDHAM, MASS.—J. R. Bulard, H. W. Chaplatr 
and T. H. Wakefield, who were appointed a caine 
tee to report on a system, have recommended that 
the town build a system estimated to cost $150,000. 

HARTFORD, CONN.—James Campbell has been 
awarded a contract for constructing a sewer in three 
Streets, at $4,792, the other bidders being Michael 
O'Neil, $4,960, and the Hartford Construction Oo., 
$5,936. 

CHARLOTTE, N. Y.—Bids are asked until Jan. 15 
for constructing 23,585 ft. of 18 to 6-in. pipe sewers 
and 8,000 ft. of 5-in. house connections, as stated in 
our advertising columns. C. A. Derr, Chn.; William 
Richmond, Clk. 

TROY, N. Y.—The committee has voted to recom- 


mend the construction of brick sewers in 
streets. 


WILLIAMSBRIDGE, N. Y.—M. S. Mack has pre- 
pared plans for a system. The plans have been sub- 
mitted to the state board of health and will be voted 
upon later by the citizens. R. Wallace, Village Cik. 


JERSEY CITY, N. J.—Bids have been received from 
the following for constructing 24 and 20-in. sewers in 
two streets: Andrew Shaw, Sheridun & Shea Co., 
Graham Van Keuren, P. H. Flaherty, Jr.. & Co.. Thos. 


Wood, Patrick John Mullery, Edward O'Neill, Thomas 
MeNeill. 


ROSELLE, N. J.—The people have voted to organ- 
ize this place into a borough, one of the objects be- 
ing to enable them to construct a sewer to tidewater. 

SEA ISLE CITY, N. J.—The construction of a sys- 
tem to cost $10,000 is being agitated. 

MEADVILLE, PA.—Bids aro asked until Jan. 16 for 


the construction of a sewage pumping station. W. R. 
Vance, Cy. Clk. 


H.—There is talk of construct- 


Parry have 
construction at 


several 
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SORANTON, PA.—The city engineer is preparing 
plans and estimates for a sewer in district No. 17, esti- 
mated to cost $30,000, 

WASHINGTON, D. C.- 
district commissioners Dee. 
ern section of Rock Creek intercepting sewer. The 
following were reported as the bidders: B, J. Coyle, 
Rk. H. Lamb, Andrew Gleason, E. G. Gunnell, J. Me- 
Candlish, Lyons Bros., J. F. Kennedy and P. M. 
Lesher & Son. 

CLEVELAND, O.—It is estimated that the 
constructing a joint city and Glenville sewer 
$124,000, of which Glenville would pay $46,000. 

COLUMBUS, O.—The council has passed an 
nance for the construction of a 15 and 12-in 
sewer in Davies St. J. M. Doane, Cy, Clk 

HAMILTON, O.—Bids are asked until Jan. 5 for 
constructing a sewage pumping station. J. J. Me 
Maken, Cy. Clk. 

LIMA, 0.--The committee has recommended that 
kk. H. Gambie, Cy, Engr., be directed to make a topo- 
graphical survey for a complete system, but it is re- 
ported probable that no action Will be taken this 
winter, 

FOKT 
has been 
drain Shawnee 

SYCAMORE, 
being discussed, 

ES MOINES, IA.-The 
received for constructing a 
portion of the city: 


James F. Hanrahan & © 

Fieming & Co.... ‘ 
King & Kennedy.......ecceccereccceeeeneeress 3 
ryan & Youngerman t 
W. M. Wright & O0.....ccccsccccscccvevcseses 5 
Tim O'Brien 
B. B.- Rourk 
Kavanagh & 


Bids were opened by the 
26 for building the north- 


cost of 
will be 


ordi- 
pipe 


WAYNE, IND.—F. M. Randall, Cy. Engr., 
directed to prepare plans for a system to 
Kun, estimated to cost about $100,000, 


ILL.—The construction of a system is 


bids 
the 


have been 
southeast 


following 
system in 


O’Connell.. 


MINNEAPOLIS, MINN.—Press reports state that 
the annual report of the sewer engineer shows 
that there were laid in 1894 10.55 miles of sewers, at 
u cost of $270,650. 

FARGO, N. DAK.--Bids are 
for constructing a pipe sewer in 
Rupert, Cy. Audr. 

KANSAS CITY, MO. 
considering an ordinance 
32. The territory of the 
of the city between Wabash 
22d and 27th Sts. 


asked until Jan. 21 
two streets. A. O. 


The board of public works is 
for creating sewer district 
district inciudes that part 
and Kansas Aves. and 


GARBAGE DISPOSAL, 
BRIDGBPORT, CONN.-—The board of health is re- 
ported to have decided to send a committee to other 
cities to investigate the question of garbage disposal. 
The “News” urges that a garbage crematory be secured, 
BROOKLYN, N. Y.—The following bids were re- 
celved at Washington, Dec. 24, for the construction of 
a garbage and refuse crematory at the Brooklyn navy 
yard: 
Framed in 
Wood. Steel 
Thos. Dwyer, 27 EB. 128th St., N. ¥....$10,760 $11,160 
Engle Sanitary & Cremation Co,, Des 
Moines, Ta... cs cscccscccecvcsecccceses 
Thos. H, Stanley & Co., New York. 
Jas. MeFerran, West Troy, N. ¥ 8 
P. J. Cartin & Co., Brooklyn 6,200 7,200 
J. M. Brosnan & Bro., New York 6,150 6,150 


ROCHESTER, N. Y.—The contract with the Roches 
ter Reduction & Fertilizer Co. has been extended until 
April 1. Under the old contract the company was to 
have begun the operation of its plant last week, but 
the protest of the taxpayers in the vicinity of the pro- 
posed plant and the action of the council have de- 
layed matters. 

CAMDEN, N. J.—Bids are asked until Jan. 9 for the 
erection of a garbage crematory of a daily capac ity or 
60 tons (postponement of date from Dec. 26). J. B. 
Fox, Chn, Com, 

McKEDSPORT, PA.—The building enclosing the garb- 
age crematory was burned Dec. 25. The furnace had 
not been p) laced in cox mplete operation, according to re- 
ports, 

PHILADELPHIA, PA.- 
the Philadelphia Chemical 
tracted with M. V. Smith, Pittsburg, for a $50).000-gar- 
bage incinerator, to have a daily capacity of 200 tons, 
The company has purchased a site at Cedar and Som- 
erset Sts., and the plant is to be in operation within 
60 days. 


6,485 6,975 
4,700 5.800 


7,600 8,100 


The “Record” states that 
Incinerating Co. has con- 


STREETS AND ROADS. 
BROOKLYN, N. Y.—Bids 

flagging sidewalks in 18 streets. A. T. 

Cy. Wks. 

JERSEY CITY, N. J.—Bids are asked until Jan. 7 
for 3.750 sq. yds. of asphalt paving on concrete foun- 
dation, 200 cu. yds. rock excavation, ete. G, T. Bou- 
ton, Clk, St. Comrs. 

BRISTOL, PA.—The macadamizing of the 
roads of the county Is being discussed. 

EASTON, PA.—The committee is discussing the 
question of paving Northampton St. with bricks from 
Central Square to Lawall’s crossing, which the city 
engineer estimates will cost $6,000, or to Fifth Sr., 
estimated to cost $9,000, 

HUNTINGDON VALLEY, PA.—The residents of sev- 
erat of the townships of Montgomery eounty are dis- 
eussing the question of borrowing $40,000 to $100,000 
for macadamizing the principal roads. Andrew Ervin 
and Harrison Woodward, Huntingdon Valley; Watson 
Ravrington, Somerton, and G. W. Quigley, Willow 
Grove, are the originators of the movement. Samuel 
Houpt, Willow Grove, and G. 8. Lott, are on a com- 
mittee to petition the court to call an election to vote 
on the proposition, 


COVINGTON, KY.—Bids are asked until Feb. 4 for 
the purchase of $31. 400 of asphalt paving bonds. 4. 
T. Von Hoene, Cy. Clk. 

BATAVIA, O.—Bids are asked until Jan. 


10 for 
Comr. 


are asked until Jan, 
White, 


principal 


15 for con- 
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paneer ER Nenana 


structing 644 miles of roads in Clermont 
W. Davis, Audr. 


SOUTH BEND, IND.—The council has adopted reso- 


lutions for issuing $13,500 of 6% bonds for paving Jet- 
ferson St, 


DUBUQUE, IA.—The paving of Clay St. with brick 
in the spring is being discussed, estimated to cost 
about $60,000, one-third of which will be paid by the 
Dubuque St, Ry. Co. 

ST. PAUL, MINN.—The following 
celved Dec, 24 for paving Third St. 
Waconta: With granite: 


eounty. dd. 


bids were re- 
from Broadway to 
Thomas Reilly, $8,000; James 
Forrestal Co., $8,062; Fielding & Shepley, $6,600, As- 
phalt, Hennessey & Cox, $10,612; Warren-Scharf As- 
phalt Paving Co., $9,190, 

SEDALIA, MO.-It is reported that the streets are 
to be paved, , 

HOUSTON, TEX.—Bids are 
constructing sidewalks of 
usphalt in 17 streets. J, T. 


asked until Jan. 
cement, brick, 
Browne, Mayor. 


14 for 
stone, or 


MISOELLANBOUS CONTRACTS AND SUPPLIES. 
TELBPHONE SYSTEM.—Centerville, 8. Dak.--It is 
stated that a telephone system will soon be put in. 
DRAINAGE CANAL BONDS.-—New York. N. Y. 
Bids are asked until Jan. 9 for the purchase of $4,000,- - 
000 in bonds of the Sanitary District of Chicago. Thos. 
IF. Judge, Cl 


TIMBER.—Toronto, Ont.—Bids are asked until Jan. 
10 for the right to cut the pine timber on about four 
square miles in the district of Algoma. A. S. Hardy, 
Comr. Crown Lands. 


RAILWAY TRESTLE.—New York, N, Y.—Bids are 
asked until Jan, 21 for buliding about 2,000 ft. of single 
track railway trestle at Sandy Hook, N. J, Jas. M. 
Moore, Dep. Q. M. Gen., U. 8. A. 

GRAIN ELEVATOR.--Union, Minn.—It is stated 
that a grain elevator of 30,000 bushels capacity is to 
be bullt at Wells, Minn., by A. L. Taylor, and con- 
tracts have been placed for the- building. 

LOCOMOTIVES AND CARS,—Cincinnatl, O,—Press 
reports state that the Cleveland, Cincinnati, Chicago & 
St. Louis Ry. Co. is considering the purchase of six 
new locomotives, 100 stock cars, and 500 box cars. 

CARS.—New York, N. Y.—The award of the contract 
for 750 box cars and 450 coal cars for the New York 
& New England R. R. has been indefinitely postponed, 
and awaits the action of the reorganization committee. 

DREDGING.—Buffalo, N. Y. ‘The council is consider- 
ing an appropriation of $63,000 for dredging Buffalo 

reek, at South Buffalo, as a precaution against spring 
th vols. With other improvements contemplated, it may 
be necessary to spend $100,000, 

ELBVATORS,.—-New York, N. Y.—The lowest bids for 
the construction of two elevators in the custom house 
were those of Morse, Williams & Oo., Philadephia, at 
$12,007 for two hydraulic elevators, and the Sprague 
Electric’ Elevator Co., New York, at $10,710 for two 
electric elevators. 

ARANSAS PASS JETTIES.—Rockport, Tex.—A 
press report from this city, Dec. 26, states as follows: 
A meeting of the stockholders of the Deep Water Co. 
was held last Friday at San Antonio, at which it was 
agreed to accept the offer of Messrs Brown, of Balti- 
more, New York, and London, to construct a break- 
water and jetties at the pass. A meeting was called 
for Dee. 29 at Rockport to begin the renewal of sub- 
scriptions to the $640,000 bonus demanded. At a meet- 
ing Dec, 24 a committee was appointed to solicit sub- 
scriptions. Nueces county is expected to raise its 
share—in fact, has already secured a fair subscription. 
The Willet deep sea pier, to be constructed on Padre 
Island, is regarded as a joke. 

OANAL WORK.—Albany, N. Y.—The following bids 
were received Dec. 20 for improving about 275 lin, ft. of 
the Champlain Canal, and rebuilding waste-weir of Erie 
Oanal; contract awarded to Pidgeon & Co., as stated 
in our issue of last week: 


Ounningham & Monty, Sandy Hill, $11,029 
John Turmey, Sche nectady, N. a 9,926 
J. P. Kelly, Troy, N. Y 14,204 
Lrnest Flagler, Lansingburg. N. _Y 10,129 
J. W. Whalen, Whitehall, 12,018 
Pidgeon & Oo., Albany, N 9,542 
Jeremiah Adams, Whitehall, N. 10,078 
Troy Public Works ©o., Tuy. Se 10,283 
NAVY YARD IMPROVEMENTS.—Brooklyn, N. Y.— 
The lowest bids received at the navy department, 
Washington, Dec. 24, for improvements at the Brook- 
lyn navy yard, on which a total of about $500,000 is to 
be expended, were as follows: Garbage and refuse 
crematory, Thomas H. Stanley & Co., New York, 
$4,700, framed in wood, or $5,800, framed in steel; 
Lp shop building No. 114, J. M. Brosnan & Bro., 
New York, $20,000; wy wall, foot of Main St., Strat- 
ford, Brooklyn, $80.40 per lin. ft. - and 
J. M. Bro., New York, $36,950 for the 
whole; quay wall, Whitney basin, Stratford, Hawkes 
& Co., Brooklyn, $24,073; causeway across Wallabout 
Channel, Delaware Construction Co., Wilmington, 
Del., $75,168; extension of boiler shop, building No. 28, 
Leonard Bros., Brooklyn, $27,230; reconstruction build- 
ing No. 6, M. Gibbons & Son, Brooklyn, $40,975. 
BRAZOS JETTIES—Velasco, Tex.—Press reports 
from this city state as follows: The reorganization of 
the companies composing the syndicate here for com- 
pleting the Lrazos jetties and the development of the 
yort of Velasco terminated with the conference that 
1as been held here several days for the arrangement 
of all details and the election of the following officers: 
Brazos River Channel & Dock Co.—Pres., Abner Tay- 
lor, of Chicago; Vice-Pres., Horatio G. Curtis, of 
Boston: directors, Abner Taylor, Charles B. Farwell, 
FE. 8S. Dreyer, of Chicago; H. G. Curtis, J. Otis Weth- 
erbee and William H. Coolidge, of Boston: R. L. 
Heflin, of New Orleans; Ira H. Evans, of Austin, Tex.; 
Fugene J. Wilson, of Brazoria, Tex.; J. M. Ferguson 
and G. W. Angle, of Velasco. For the Texas Land & 
Immigration Co.—Pres., Horatio G. Curtis; Vice-Pres., 
J. O. Wetherbee: directors, H. G. Curtis, J. O. Weth- 
erbee, Abner Taylor, C. B. Farwell, R. L. Heflin, EK. 
S. Dreyer, W. H. Coolidge, W. M. D. Lee, of Leaven- 
worth, Kan., and E. M. House, of Austin, Tex. For 
the Velasco Terminal Ry. Co.—Pres., Chas. B. Far- 
well; Vice-Pres., H. G. Curtis and Eugene J. Wilson; 
directors, Guy M. Bryan, Jr., of Bryan, Tex.; J. M. 


Hawkes & Co. 
jrosnan & 


Moore, 
Farwell, H. WG. 
Dorchester, 
sistant treasurer, 
urer of all these corporations. 
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of Velasco; B. J. Wilson, BE. M. House, ©. i: 
Curtis and J, O. Wetherbee. FE. |} 
of Boston, was chosen secretary and as 
and J. M. Moore, of Velasco, treas 


Work will be resumed 


at once upon the jetties and other harbor improve 


ments, 
completion 
states that FY. A, 


and there is no doubt of its being rushed to 
as rapidy as possible.——Another report 
lsrock, Galveston, has the contract 


for completing the jetties. 
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Bids to be 
opeued, 


Jan. 


Jan. 
Jan, 
Jun. 
Jan. 
Jun. 
Jan. 
Jan, 
duu. 
Jan, 
Jan. 
Jan, 
Jou, 
Jan. 
Juin. 


Jan, 
J iti. 
Jan, 
Jan, 
Jan, 
Jan, 
Jun. 
Jan, 
Jan. 
Jan, 
Jan. 


Jan. 


Jan, 
Jan. 


Jan. 
Jan. 


Jan, 
Jan, 


Jan, 
Jan. 
Jan. 
Jan, 


Jan, 
Jan. 
Jan. 


Jan. 


Jan, 
Jan, 
Jan. 
Jan. 


Jan. 
Jan, 
Jan, 
* Jan. 


Jan. 


Jan, 


Jan, 
Jan. 


Jan, 
Jan. 


Jan. 
Jan, 


Jan, 


Jan. 


Jan, 
Jan. 


Jan, 


Jan. 


Jan. 
Jan. 
Jan, 


Jan. 
Jan. 
Jan, 
Jan. 


Jan. 
Jan. 


LIST OF 
WITH DATE OF 


CONTRACTS PENDING 
OPENING BIDS. 


; See Eng. 
Work. Place. News. 
2.U. S. building at Atlanta, Ga........... Dec. 1 
Advertised, Eng. News, Dec. 13 and 20. 
2.Keceiving well, ete., Hamilton, O 
$. Dredging (200,000 cu.yds.), New York.. 
3.Gas and elit. fixurs (Obidgs), W ashington. De. 
3. Se hool building, Buffalo, N. Y. ‘Dee. 
.Pipe sewers, Newark, N, d 
- Electric light plant, Tor mato, 


-Breakwater, San Francisco, Cal.... 

Brookiyu, N. P 
Woodstock, Ll.... Dec. 2 
.Dee. 27 


eas i. ghting, 
. Water-works system, 
- Disposal of sewage, Denver, 
- Electric lighting, Brooklyn, Eo 
). ine timber, St. Louis, Mo . Dee, 1 
Jalil, Lake Providence, La. .. 2. 0.600.050 Jan, 
-Cement, stone, etc., Wilmington, N. ©. Dee 
dvertised, Eng. News, Dec. 6 to 
7. Water bonds, Detroit, Mich,.... . Nov. 
-tlans for city hall, Cohuves, N. Y 3 
-Bridge, Meridian, Mies.........sssccces Dec. * 
-Br.dges (6), Leavenworth, Kan...... 
.Bridge, Toledo, O. 
Pipe sewers, Albany, 
.Oast iron pipe, Baltimore, 
.BPlectric lighting, Kansas City, Kan 
Wooden bridges, Creston, 
.Asphalt paving, Jersey City, N. 
. Electric Ughting, Grand Rapids, 
Cast tron pipe, Minneapolis, Minn 
-Bridge plans, Buffalo, N. Y 
-Dredging and excay., Wilmington, Del.. 
Advertised, Eng. News, Dec. 20 to Jan, 3. 
‘8. Interior fluish, ete., Rockford, 
Advertised, Eng. News, Dec. 20 and 27 
8.Cement, Halifax, N. 
8.Brick sewer, Buffalo, 
8. Rebuilding bridge, Houghton, Mich 
8.Sewage pumping station, Hamilton, O.. 
8.Pians for court house, Rochester, Ind... 
S.Water supply, Helena, Mont. 
0. Drainage canal bonds, Ohicago, “Til. 
Advert! sed Eng. News, Jan. 3. 
9. Brick paving, Cincinnati, 
9.Park bonds ($: 200,000), Cleveland, 
%.Drainage canal, Chicago, 
¥.Garbage crematory, Camden, N. J 
10. Water-works system, Astoria, Ore 
Advertised, Eng. News, Dec. 20 to Jan. 3. 
10.Hire dredge and snag boat,New Orleans. Dec. 2 
10.Water bonds ($200,000), Astoria, Ore... .Dec. 2 
10. Life-sav’g station,Monmouth Beach,N.J.Deec. 27 
Advertised, Eng. News, Dec. 27 and Jan. 3. 
10, Water-works system, Decatur, Mich....Dee. 
.Flagging (17 Sts.), Brookiyn, N. Y 
-Right to eut timber, Toronto, Ont 
-Bridge piers, etc, near Hamilton, Ont. 
2.Hotel building, Medford, W 
.Piles and dredging, Portland, i 
Sale of iron and stee plant, Chester, PaJan. 
as SE GONG: DMs a su aschien bemeee mawie'd Dec. 2 
4.Water bonds ($15,000), Clara City, Minn.Jan. 
. Water bonds, Duluth, Minn 
. Sidewalks, Houston, Tex 
5.Steam boilers, ete., 
Ac ivertised, Eng. Ne Ws, Dec, 27 and Jan. 3 
15. Water-works system, Brightwood, Ind... 
Advertised, Eng. News, Dec. 27 to Jan, 
15.Bridge superstructure, Warren, 
15. Pipe sewers (23.585ft.), Charlotte, 
Advertised, Eng. News, Jan. 3. 
15. High school annex, Charleston, § 
15.Roads (644 miles), Batavia, O 
16.Jetty, San Francisco, 
16.Sewage pumping station, Meadville, 
17.Removing shoals, Burlington, Vt 
Advertised, Eng. News, Dec. 20 to Jan. 10. 
18. Dredging, ete., Philadelphia, Pa D 
18.S8idewalk bonds, Pleasant Ridge, O 
21.Laying water pipe, New Orleans, he 
Advertised, Eng. News, Dec, 27 to Jan. 
21.Cast iron pipe (42 to 16-in.), Cleveland, 6. a 
21.Street Ry. franchise, Hartwell, 
21. Bridge bonds, ($200,000), Toledo, O. 
21. Water-works system, Milan, 
Advertised, Eng. News, Dec. 27 to Jan. 10. 
21.Railway trestle (2,000 ft.), New York. .Jan. 
21.Pipe sewer, Fargo, N. Dak ++ Jan. 
. 22. Electric light plant, Melbourne, Aus....Dec. 


Colo.... 


Mich... 


tba ag REI RD Seg: CF ie ee Se Se oe 


N.Y. 


Pa. .Jan. 


. 23. Electric Nght franchise, Winnipeg, Man. — 


. 24.Sale Hamilton, Ont., 


. 23.Gas franchise, Winnipeg, Man ec. 
. 283.Tow and dredge boat, St. Louis, Mo.. ..-Dec. 
Advertised, Eng. News, Dec. 27 to Jan. 10. 
Bridge Co.'s plant.Dec. 
Advertised, Eng. News, Dec. 20 to Jan. 17. 


. 24. Dredging machinery, Portland, Ore 


Advertised, Eng. News, Dec. 27 to Jan. 17. 


. 24. Building materials, Newark, N. 


Advertised, Eng. News, Jan. 3 and 10. 


. 25. Asphalt paving, Ottawa, Ont. . 


.11.Jail, 


1.Blectrie lighting. Corry, Pa 

1.Water supply Corry, Pa 

1.Gas plant, Peoria, fli 

Advertised, Bng. News, Dec. 27. 

1.Blectrie light plant, Peoria, Tl 

Advertised, BEng. News, Dec. 27. 

1.Steel swing bridge. Port Huron, Mich. .Jan. 
1. Water bonds ($50,000), Corvallis, Ore... .Jan, 
4.Bridge, Natchez. Miss. . Dee. 
4.Paving bonds ($31,400), Covington, Ky...Jan. 
9. Building plans, Dallas, Tex..............dan. 
Beaumont, és +030... Det, 18 


.15.Stone dam, Holyoke, Mass...4%_.......Dec. 13 
Advertised, Eng. News, Dec. 18 to Jan. 24. 
. 19. Torpedo 


boats, Washington, D. C.....Dec, 6 



















































































































Supplement—Jan. 38, 1895.) 
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CONTRACT PRICES. 


CAST IRON PIPE.—Dallas, Tex.—R. W. Haven, ©y- 
Engr., writes us that the following bids were received 
Dec. 20 for furnishing 15,000 ft. of 30-in. cast tron 
water pipe, the price being per ton of 2,000 Ibs, f. 
o, b. Dallas: 


\ddyston Pipe & Steel Co., Cincinnati.........3 $24.1 
Chattanooga Foundry & Pipe Wks., Chattanooga. 1). 
Howard Harrison Iron Co., Bessemer, Ala.... 22.00 
Anniston Pipe Co., Anniston, Ala.......+.++. sees 20.65 


PUMPING ENGINE.—La Crosse, Wis.--The follow- 
ng bids were received by the board of public works 
Dec. 13 for a 10,000,000-gallon pumping engine: Holly 
Mfg. Co., Lockport, N. Y., specifications A, $32,000; 
H. R. Worthington, New York, specitications B, $51, 
s75; E. P. Allis Mfg. Co., Milwaukee, specification A, 
12-in. stroke, $34,200; Geo. F. Blake Mfg. Co., 7 bids, 
£44,900 to $59,900. 

SPWBHRS.—Pittston, Pa.—Bids were opened Dec. 20 
for constructing a system of sewers in West Pittston, 
as advertised in Engineering News. ‘The general condi 
‘ions are; Character of digging, loam; average depth, 
6 ft: underlaid with gravel; no rock, boulders or quick- 
sand; vitrified pipe, single strength up to 20-in., re 
mainder double strength; brick sewers, S-in., inner ring 
to springing line laid in Portland cement; concrete 
bottom in egg-shaped sewers; right reserved to omit 
construction of any portion of the work; monthly 
payments, 85%; time of completion, July 1, 1895. The 
total bids were as follows: 


McGarry & McGowan, Akron, O. .......... 
George Acock & Son, Trenton, N. J........... 
Rtvan & Avery, Watertown, N. Y............. 
A. Bmonson, Oarlisle, Ark. ..........00-.e cues 
Headley & Christie, Newark, N, J............ 
rT. H. Ryan, North Tonawanda, N. Y......... 
©oreoran & Connell, Pittsburg, Pa........... 
William Franklin, Buffalo, N. Y..........+... 
A. W. Bryne, West Medfrod, Mass............ 
Henry M. Dowd & Oo., Orange, N. J......... 
pr. J. Cleary, Shenandoah, Pa................ 
James MeCloud & Co., Williamsport, Pa 
coon, Mooney & Co., Kingston, Pa 
Sanders & Houston, Pittsburg, Pa........... 
Lindsay & Van Loon, Plymouth, Pa...... i 
Dunn Bros., Scranton, Pa.......ssccseeeeses 
Hart & Gibbons, Wilkesbarre, Pa...... 
Batton & Van Bussum, New York city...... 
Brodhead & McConville, Scranton, Pa......... 
R. OC. Mitehelt  Pistee, - PA.. on icc ccccsccscens 
Fred. Hurdler, Wilkesbarre, P 
T. M. Lesher & Son, Easton, 
Sullivan Bros., Philadelphia, Pa 





h4.020 
MOOT 1 
62.004 
68,000 





The lowest bid for the pipe sewers was that of (1) 
George Acock & Son, of Trenton, N. J., and for the 
total work that of (2) Daniel McGarry and Stephen Me- 
Gowan, of Akron, O., the prices of these bids being as 
follows; BEngrs., Potter & Folwell, Pittsburg: 


For trenching, backfilling and laying: 





1. 2. 
S-in. pipe, under § ft., 6,685 ft., per ft..$0.88 S040 
S-in. pipe, 8 to 10 ft., ¢ oe os 42 
S-in. pipe, 10 to 12 ft., eg ae 0 
S-in. pipe, 12 to 14 ft., pie ae. ALU 
8-in. pipe. 14 bo 16 ft., Sa .70 
8-in. pipe, 16 to 18 ft., S.A, ae So 
S-in, pipe, 18 to 20 ft., ms 63 mw 
12-in. pipe, under 8 ft., om. 66 4:5 oO 
12-in. pipe, 8 to 10 ft., mee iS 
lj-in. pipe, 7 to 12 ft., os 52 
1S-in. pipe, under 8 ft., i 65 
18-in, pipe, 8 to 12 ft., o.1 OS 
20-in. pipe, under 8 ft., a TS 
20-in. pipe, 8 to 12 ft., es 80 
22-in. pipe, under 8 ft., * Ss 86 
22-in. pipe, 8 to 10 ft., =< leg 91 f 
24-in. pipe, under 8 ft., = 23 & 
24-in. pipe, 8 to 10 ft., ats 28 1. 
24-In. pipe, 12 to 14 ft. 40" “ “ 1 


to 
> 
& 


30-in. pipe, under 8 ft., S40 “ * ; 


30-in. pipe, 10 to 16 ft., O40 “ * 2.60 
30-in. pipe, 20 fi...... ae 3.10 
Su GO Oe ivcwccas 6a til A CRE esc 20 .23 
ee! 2 Serr me. ceevae AS 48 
0 Ot Ges es 04 0 ecto cen oe wasues ai 3 
18: % GOR. WD Wisuaescvsces Oe. saveve 0 5 
SO %. FO WO se caccvds Deke ere 1.20 1.13 
SO X TGR Z'Gsc cs suceces Wee 4.40 
2B X WOE, Tic ccises. a a. eee 1.50 1.3 
BO KM Tea cs wucteee GS © .ccees CO 2.28 


$19,598 $21,600 
Brick sewers: 

28 x 42-in., 12 to 16 ft., 260 ft., per ft..$3.60 $2.45 
28 x 42-in., 16 to Wt, 410% “ “., 3.74 2.75 
30 x 45-in., 10 to 16 ft., 1205 “ “ “.. 3.62 
34 x Hl-in., under 8 ft... 485 “ “ “.. 3.77 
4 x Gl-in., 8 to 12 f., 325° “* “.. 3.91 
40 x 6O-in., under 8 ft., a" Ue SM AS 
40 x @-in., 8 to 10:-ft.. 375“ “ “.. 437 5 
46-in., 10 to 6 ft. deep.. 150 “ es eee 2.50 
O-in., 8 to 13 ft. deep, 257 “ “.. 4.51 3.00 





$14,762 $10,019 


Appurtenances: 
Plush tanks ...........- 8, each.... $30.00 $27.00 
Manholes,less than 10 ft. 37 “ ...... 25.00 24.00 
Extra depth ........ 24 pr.ft....... 3.00 2.40 
Intersecting, ......... 18, each...... 30.00 = 30.00 
Drop Sapeewa hes sles SE | 3.00 
Covers, c. 1, ete....38,600 pr.Ib....... .02 02 
Deep cut enctns., 400 ft. 85, each...... .25 .25 
Lampholes ............. 2, each...... 12.00 10.00 
Caton basing, ......66.. 44 reeves 50.00 50.00 
Oak timber (foundat’ns),1,000 M. ft......30.00 30.00 
Hemiock sheathing ....5,000 “ ...... 15.00 


15,00 
$4,906 $4,841 

OR Vetere esis ks bc bk ck acne maeen $29,137 $26,460 
CAST IRON AND STEEL PIPE.—Cambridge, Mass. 
The following bids were received Dec. 20 for cast 
iron and riveted steel water pipe. as advertised in 
Engineering News: Plan A, all east fron—R. D. Wood 
Co., 40-in. bell and spigot ends, 5,473 tons at 








ENGINEERING NEWS. 


$22.65: flanged ends, 176 tons, $34; 30-in., 7 tons; 20-in., 
14 tons; 12-in., 19 tons; 6-in., 2 tons, all bell and spigot 
ends, $22.65; special iron castings, 75 tons, $51.50 and 
$75: total bid, $135,048. Warren Foundry & Machine 
Co., 40-in. bell and spigot ends, $24.50 to $23.25; 40-in. 
flanged ends, $35; 30-in., $23.75; 20-in.., 25; 12-in 

$24.50; 6-in., 50; special castings, $50; total, $158 





















Gn. " MeNeal oundry & Pipe Co 0-in. bell and 
spigot ends, 23.08: 40-In. flanged ends, $54.80; SO to 
Gin., $23.03; special castings, $50.40, $78.40 and 


$100.80: total, $139,677. Plan B—40-in., 2,100 tens and 
14 tons: special castings, 35 tons; other quantities and 
bids for same, as ver Plan A; totals, $51,815, $53,455 
and $54,389. respectively; also the following bids for 
riveted steel pipe 


ids Received at Cambridge Mass 











~)> 


Mfg. Co., Milwaukee, $64,000 and $56,000 for vertical 
engines of 60 and 48-in. stroke, rexpectively; A. J. I 

Loretz, Brooklyn, vertical engine, 33-in. stroke, $38,000; 
Holly Mfg. Co., Lockport, $33,667 for a hori 
zontal engine of 170 piston speed and 38-in. stroke 

ind S bids, ranging from $47.54 to $58,200, on verti 
cal engines, 200 to 300 piston speed, with 48 to 60-t 

stroke: Henry R. Worthington, New York, $35,875 
and $41,750. both on vertical engines of 200 piston 
speed and 36-in. stroke. The lowest bid for remodel 
ing the old Butterworth engines was that of $22,600 





by Fraser & Chalmers, The Nordberg Mfg. Co. bid 
S25.000 and A. J. L. Loretzg $258,750 The old wim 
could be forced to pump 14,000,000 pallons per day 


while the new pump will raise 17,000,000 gallons 


for 40-in Steel Riveted Pipe 





as F ” a 
Bes pr . 

= = q==: =< ’ 

Be ~ rm B. 2 - 
0-in steel inp joint 14.300 lin. ft $4.00 StOx £4.92 £5.20 £5.20 $5.75 $5.89 
40-in. steel-fanged ends 7S4 5.00 3 1.83 6.37 5.72 5.0 56 
M45 ft special section, in place i 1,000.00 1.170000 OS5.00 1,000.00 862.00 1,080.00 1,153.00 
78.0 ft. special section, in piace 2 Och) TOO) 670.00 7 624.00 680.00 1,572.00 
20-in. T's on 40-in. pipe 2 Zon woe 15.00 0.00 OO 18.00 6.00 
12-in. ‘T's on 40-in. pipe 1 20.00 OO 12.00 eno 22 (MW) 7.50 11.00 
30-in. valves in line 10-in. pipe, 4 sets vow 1.00) 100.00 1.00 100.00 25.00 125.00 
Tangent blow-off, 40-in pipe 4 20000 yee OD 14.00 25.00 Wo 11.00 woo 
Manholes on 40-in. pipe ; 14 15.00 28.00 =5.00 a0.) 24.0) 12.00 ™ 
*Special fitting, 40-in. pipe 20,000 Iba On on 06 oT on of on 

Total $72,120 S74, 761 $78,488 $82,663 $85,626 $00, 122 £95, 206 


® Wrought fron or steel 


HIRE OF DREDGING PLANT.-Buffalo, N.Y 
Maj. DB. H. Roffner, U. S. Bngr. Office, opened bids 
Dec. 31 for the hire of a dredging plant on the im 
provement of Tonawanda Harbor and Niagara River 
for which there is an appropriation of $50,000, There 
were but two bidders: Hingston & Woods, Buffalo 
agreed to furnish dredge for $52 a day; tug, $18.40; 
drill boat, $52; towing and sounding scow, $14.60 
Carkin, Stickney & Cram, Saginaw, Mich., $100; $20 
&5: S50. 

SPECIAL CASTINGS.— Minneapolis, Minn.—The fol 
lowing bids were received last month for a supply of 
special castings, the price being per ton of 2,000 Ibs.: 





Standard Foundry 

6. T. Ferguson ....... ss : 

South Park Foundry & Machine Co.. 0 
Union Iron Works oar Raia ie ... $4.58 
TEST BORINGS.—Buffalo, N. Y.—Maj. FE. H. Ruoff 


ner, U. 8. Engineer Office, opened bids Dee, 27 for 
test borings on the line of the Buffalo breakwater to 
Stony Point. W. 8. Bartlemes and W. C. Hiam, Buf 
falo, bid 74 cts. per lin. ft.; W. B. Wilson, Buffalo 
$2.25: John H. Stock. Forks, N. Y.,. $2 nO; Logie & 
Leh, Buffalo, $4.30. The appropriation for the work 
Is $5,000, 

SBWERS AND BRICK PAVING.—Bast St. Louis, 
Ill. —Several references have been made to the bids re 
ceived for reconstructing over a mile of Bighth St., «s 
timated to cost over $100,000 Alex. BE. Abend. Cy 
Engr..informs us that the contract was awarded on Der 
17 to Francis M. McCabe, Union Trust Bidg., St. Louis 
for Wabash repressed biock, made by the Wabash Olay 
Go., Veedersburg, Ind. The price for 29,000 sq. yds. of 
paving on 5 ins. novaculite was $1.28 per sq. yd., the 
itemized bids being as follows: 


Bids Received at East St. Louis, DL, for 


From Broadway to St. 
yi Ee 2. ere eer er 
Limestone curb’g, 4 WO lin. ft. 
30-in. vit. sewer p'pe, 46 cons....1,600 “ 
10-in. vit. sewer pipe laid........ 200“ 
6-in. vitrified sewer pipe, laid....2,000 “ 






Tunnel for 30-in, pipe.......... 220 ft 
Bxcav. and refiling............+. 1,082 cu.yds 
Brick in cesspools, etc..........28,000 

Stone inlets, 5 ft. x 5 ft. x 10 ins. 8 
Manhole covers, cast jiron....... 4 


Brick paving 


From St. Louts Ave. to Exchange Ave.: 


Filling, per yd..... Sied hin Kats ve. 17,000 cu.yda. 
Excayv. to be placed in fill........ 2900 « 
Limestone curbing, 4 x 24-in. set.10,500 lin. ft. 

30-In. vit. sewer pipe laid...... oe 

24-in. vit. sewer pipe, laid........ sao“ « 

18-in. vit. sewer pipe laid......1,0%0 “ “ 

10-in. vit. sewer pipe laid........ ieee S75 

6-In, vit. sewer pipe laid......... ae 8 

Exeayv. and refilling for sewer... .5,700 eu.yds 20 
Brick in cesspools, ete..........51,000 12.75 
Stone inlets, 5ft. x 5ft. x 10 Ins. 28 13.00 
Manholes, cast irom.........0.+0. 16 15.00 


PUMPING ENGINE.—Grand Rapids, Mich.—The fol- 
lowing bids were received Dec. 17 for a 15,000,000-gallon 
umping engine: Fraser & Chalmers, Chicago, 4 bids. 
3 on vertical engines, $39,900, $40,090 and 861,380, of 
36, 42 and 48-in. stroke, and 1 on a horizontal engine, 
$34,600, of 36-in. stroke; Nordberg Mfg. Co., Milwaukee. 
2 bids on horizontal engines, $32,000 and $33,500, of 48 
and 60-in. stroke, and 1 on a vertical engine. $48,000, of 
0-in. stroke; Snow Steam Pump Works, Buffalo, $65,000 
for a vertical engine of 60-in. stroke. and $61,000 for a 
horizontal engine of 48-in. stroke: Geo. F. Bake Mfe. 
Oo.. New York, $90,000 and $100,000 for vertteal en 
gines of 48 and 60-in, stroke respectively: FE. P. Allis 








with ease, The board of public wer 
with the Nordberg Mfg. Co. for a new pump, at $23,500 
Local papers deseribe the pumping engine as follows 
It is to be a triple-expansion, horizontal engine with 
a guaranteed duty of 145,000,000 ft.-lbs 
that for every 100 Ibs 
to raise 145,000,000 Ibe 
this the cost of the 


ks has contracted 


which means 
of coal burned it is warranted 
one foot If it shall not doe 
excessive coal required to 
that weight during 20 years Is to be deducted 
the purchase price 


ralse 


eS from 
The high-pressure cylinder will 


be 21 » 48 Ins.; Intermediate evlinder ST «x 48; low 
pressure eyvlinder, SS iS; three double-acting, out 
side packed, plunger pumps, the evlinders of ach to 
be 16% » 48, with an inlet and outlet valve area each 
of 2,430 sq. ins.; piston speed, 320 ft per min team 
pressure, 25 Ibe.: 


weight, 620,000 Ibs.: pump to be 
running by June 1 

DREDGING.Rock Island, I'l.—The following bids 
were received by Maj. A. Mackenzie. 1 S. Engineer 
Office, Dec. 28, for dredging In Quincy Bay, Il 


Ee Se oem 1314 ets 
Charles H. Appleton. Stillwater, Minn ‘ 14%, ets 
William A, Kirk. Madison, Ia 14% ets 


A. J. Whitney, Rock Island, Hl. (accepted). .8 9-10 cis 


FIRE HOSE tuffalo, N. ¥.—The fire commission 
ers have awarded to the Eureka Hose Co., New York 
“ contract for 10,000 ft. of 2%-in. solid woven cotton 
rubber lined fire hose, at 90 cts. per ft. 

, ARMOR PIERCING SHELLS.—Washington, D. © 
The following bids were received at the navy depart 
ment Dee, 24, according to press reports, for supply 
ing 400 semi-armor plercing shells for the 13-in naval 
rifle +: Midvale Steel Co., 25 ets per Ih.; Sterling Steel 
‘ 


x 


25 cts., and the Carpenter Steel Co., 24% cts, 


Reconstructing About One Mile of Eighth St. 
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26 2% 22 15 18 20 17 24 
10.50 14.00 14.00 13.00 9.77 11.50 13.50 14.00 
3.00 13.75 17.00 15.00 12.25 13.00 14.00 14.00 
1.00 10.50 12.00 123.00 .... 8.50 12.75% 11.50 
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to 1.64 to 1. to 1.65 to 1.83 to 1.52 
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Mw) DO 2 45 49 it AT oo 
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30 19 19 20 23 14 24 
20 12 11 10 US OT 10 
30 220 one 15 20 17 2A 
10.00 14.00 14.00 12.00 11.0) 13.50 14.00 
5.00 10.50 17.00 15.00 13.00 14.00 14.00 
12.50 13.7% 12.00 13.00 8.50) 12.75 11.50 


RUBBLE STONE PAVING.—Camden, N. J.—fLhe fol- 
lowing bids were received Dec. 26 for paving Clinton 
St. from Fourth St. to Broadway with the best as 
sorted rubble stone, (1) being the price per square 
yard for grading and paving and (2) price per square 
yard for repaving, including gutters and crossings; B. 
H. Shivers, Cik. St. Dept.: 


1. 2. 
Wm. H. Sherman (awarded contract)......8.78 $.019 
Dea 4's din cdincichsaveednatedina 18 12 
a heen GE ONE cin dcscccdvoccccicdess 87* 14 


* Lambertville stone, 87 cts.; Brandywine, $1.25. 
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ELECTRIC LIGHTING.—Millville, N. J.—L. H. Ho- 

te, Cy. Recdr., writes us that the only bid received 
‘or electric street lighting during 1805 was that of 
the Millville Biectrie Light Co., at $65 for arc lights 
and $25 for incandescent lights from January to July, 
and $75 and $36 respectively, from July to January, 
186, 


RAILWAY TIES.—Hinesburg, Vt.—Daniel Painck, 
of this place, has been awarded a contract for 1) (UU 
ties for the Lurliogton & Hinesburg Ry. at 20 cts. 
each, tles to be 8 ft. long and at least 9 ins. in diameter, 
according to reports. 


MBTAL MARKET PRICKS. 


LBAD.—New York: 3.05 to 3.1 cts. Obicago: 2.85 cts. 
St. Louis: 2.8 to 2.85 cts. 


NAILS.—Pittsburg: 90 to 95 cts. for wire, and 80 cts. 
for cut at mill in carload lots. 

BARBED WIRE.—Pittsburg: 
plain, $1.25, for car.oads at mill. 


FOUNDRY AND PIG IRON.—New York: $10.00 .to 
ee Pittsburg: $10.50 to $11.25. Chicago: $9.50 to 
10.50, 

TRACK MATERIAL.—New York: angle bars, 1.25 to 
1.4 cts.; spikes, 1.45 to 16 cts.; track bolts, 2 to 2.1 
cts. with square, and 2.15 to 2.3 cts. with hexagon nuts. 
Chicago: angle bars, 1.3 to 1.85 cts.; spikes, 1.6 to 1.7 
cts.; track boits, 1.9 to 2 cts., with hexagon nuts, 


RAILS.—New York: $22 at eastern mills and $22.75 
at tidewater; old rails, $10.00 for iron, and $9.00 
for steel; steel rails fit for relaying, $14.00; light 
rails, $20 to $22; girder rails, $24. Pittsburg: $22 for 
standard sections of 45 Ibs. and over; old rails, $12 
for iron and $9 to $11 for steel. Ohicago. $23 for 
standard sections; old rails, $10.75 to $11 for tron, and 
$6 to $9 for steel. 


STRUCTURAL MATERIAL.—New York: beams, 1.3 
to 1.5 cts.; channels, 1.35 to 1.5 cts.; angles, 1.2 to 1.35 
cts.; tees, 1.4 to 1.6 cts.; universal mill plates, 1.2 
to 1.35 cts.; steel plates, 1.25 to 1.4 cts. for tank, 1.4 
to 1.45 cts. for shell, 1.5 to 1.65 cts. for flange, 1.75 
to 2 ects. for ordinary firebox, 2 to 2.25 ets. fur loco- 
motive firebox. Pittsburg: beams, 1.25 to 1.35 cts.; 
channels, 1.25 to 1.35 cts.; angles, 1.1 to 1.2 cts.; 
tees, 1.35 cts.; universal mill plates, 1.1 to 1.2 cts.; 
steel plates, 1.15 to 1.25 «ts. for tank, 1.8 to 1.35 cts. 
for shell, 1.35 to 1.4 cts. for flange, 2.5 to 3.75 for 
ordinary firebox, and 3.35 to 3.4 ets. for loromotive 
firebox. Chicago: beams, 1.45 to 1.5 cts.; channels, 
1.45 to 1.5 cts.; angles, 1.25 to 1.4 cts.; tees, 1.65 cts.; 
universal plates, 1.35 to 1.4 cts.; steel plates, 1.35 to 
1.4 cts. for tank, 1.5 to 2 cts. for flange, 2 to 4.5 cts. 
for firebox. 


galvanized, $1.90; 


INDUSTRIAL NOTES. 


A TIN PLATE FACTORY at Converse, Ind., is pro- 
posed by O. W. Conner, Wabash, Ind., and others. 


THE INDUSTRIAL IRON WORKS, at Fort How- 
ard, Wis., were destroyed by fire Dec. 18, involving a 
loss of $12,000, 

THE ADAMANT PLASTER WORKS, at Past 
Omaha, Neb., were destroyed by fire Dec. 28, involv- 
ing a loss of $10,000, 

THE FIRMINICH GLUCOSE PLANT at Marshall- 
town, Ia., had its dry house destroyed by fire Dec. 21, 
involving a loss of $60,000, 

THB BALDWIN LOCOMOTIVB WORKS, of Phila- 
delpbia, Pa., have delivered two freight engines to the 
Zanesville & Ohio River R. R. 

THE KING BRIDGE CO., of Cleveland, O., has the 
eontract for an fron mill building for the Longmead 
iron Works, at Conshohocken, Pa. 

THE KEITH MFG. CO., of Sagamore, Mass., has 
orders for 100 coal cars and 100 box cars for the New 
York, New Haven & Hartford R. R. 

A COLD STORAGE PLANT is proposed for Titus- 
ville, Pa., and the Board of Trade of that city is en- 
deavoring to raise $15,000 for the purpose. 

THE SHIFFLER BRIDGE CO., of Pittsburg, Pa., 
has a contract for a solid-floor plate girder bridge 
over the Philadelphia & Reading R. R, at Philadelphia. 

A BREWERY of 10,000 barrels capacity is proposed 
for Lyons, N. Y., and a company is to be organized 
with $50,000 capital. Morgan ‘Taylor, of Lyons, is 
interested. 

THE EAST TENNESSEE TELEPHONE CO. will 
bulld a new telephone line from Morgantown, Tenn., 
to Rochester. Gen. Man., R. M. Easley, of Bowling 
Green, Ky. 

A TIN PLATE FACTORY, with a capacity of 3,000 
boxes per week, is to be erected at Ellwood, Ind., by 
a St. Louis company recently organized with a capi- 
tal of $200,000. : 

THE FRANKFORD STEAM FORGE WORKS, of 
Philade'phia, Pa., has commenced the construction of 
new works at E.lwood City, Pa., which will employ 
about 200 men. 

A SEWER PIPE FACTORY is being 
Appleton, Wis. The building is a 
structure, and T. EB. Johnston 
the mason work. 


A TIN PLATE FACTORY fs reported as to be es- 
tablished at Franklin, Ind., by a company with $250,000 
capital. ‘The Franklin Land Co. can probably supply 
further information. 

A PINTSCH GAS PLANT for the mannfacture of 
compressed oll gas for car lighting is to be established 
at Houston, Tex., by the Southern Pacific Ry., to supply 
the cars on the Atlant'ec system. 

THE TOTTEN & HOGG IRON & STEEL CO., of 
Pittsburg, Pa., has the contract for the tin plate ma- 
chinery of the new plant of the Baltimore Steel & 
Tin Plate Co., of Baltimore, Md. 

THE CARNEGIE STEEL CO., of Pittsburg, Pa., is 
said to have purchased land at Lorain, O., near the 
works of the Johnson Co., noted last week, where it 
will establish extensive steel works. 


THE CORNING STEEL CO. will resume operations 


erected at 
two-story brick 
has the contract for 
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at its sheet steel mill at Hammond, Ind., about Jan. 
10, after having been shut down for nearly three years. 
The works employ 350 men when running at full ca- 
pacity. 

THOMAS CARLINS’ SONS, manufacturers of con- 
tractors’ plant, have completed their new works on 
River St., at Allegheny, Pa. The works include a ma- 
chine shop, 100 x 100 ft., three stories high; foundry, 
60 x 200 ft., and boiler shop, 40 x 116 ft. 


A RAMIE DECORTICATING PLANT is to be estab- 
lished at Tallahassee, Fla., by 8. B. Allison, inventor 
of the decorticating machine, and A. L. Center, both 
of New Orleans, La. It is proposes to organize a 
stock company, with a capital of $200,000. 


A STEEL PLANT is ees as to be established 
at Durango, Mexico, by the Huntington interests in 
the Mexican International Ry., as that road taps the 
great iron deposits near that city, and the company 
has acquired the right to work the mines. 

THE BOUGHEN ENGINEERING CO., of Cincin- 
nati, O., has made an assignment. The reason given 
is that payment for several water-works built by 
the. company has been made in bonds which have 
®ot matured and cannot therefore be realized upon. 


THE BERLIN IRON BRIDGE CO., of East Berlin, 
Conn., has the contract for a fireproof annealing 
room, 94 x 175 ft. for the Naugatuck Malleable Lron 
Co., of Naugatuck, Conn., and has completed a boiler 
— for the Metropolitan Electric Co., of Reading, 
» 

a. 

THE EMPIRE STATE ELECTRICAL FORGING 
CO. has been organized at Bytacsen, N. Y., to operate 
under the patents controlled by the United States Elec- 
tric Forging Co., of New York. W. L. Fairchild is in- 
terested and W. J. Morrison represented the latter 
company. 

THE GREER RAILROAD SPIKE CO. has been or- 
ganized to undertake the manufacture of the Greer 
spike, formerly manufactured by Morris Sellers & 
Co. The company’s office is in the Western Union 
Building, Chicago, Lil. This spike was described and 
illustrated in our issue of March 19, 1892. 

THE REX MILL Co., of Kansas City, Kan., wil! 
build new and enlarged flour mills, with a capacity of 
3,000 to 4,000 barrels per day. There will also be ex- 
tensive grain elevators, grain warehouses and a 
cooperage plant. Complete systems of water supply 
and electric light will be put in. Pres., J. M. B. Keh 
lor, of St. Louis, Mo. 


JOHN ACTON, of Brooklyn, N. Y., has built two 
20-in. back pressure valves for the Edison station in 
Chicago, and two 24-in. water-works reducing valves. 
The latter were for the Hendrie & Bolthoff Mfg. Co., 
of Denver, Colo., and used on the San Diego, Cal., 
water-works. These are said to be among the largest 
valves of this class ever built. 3 

THE GRIFFIN WHEEL & FOUNDRY ©O., of Buf- 
falo, N. Y., will, it is said, establish a branch wheel 
foundry at Denver, Colo., for its Western and Mexican 
business, as already noted. Plans havebeen prepared for 
shops to cost $250,000, which would have a capacity of 
200 wheels per day, and contracts for pig iron, coal and 
coke are said to have been made with the Colorado 
Fuel & Iron Co. 

THB SAGINAW OLAY MFG. OO., of Saginaw, Mich., 
has been organized by Isaac Bearinger, R. W. Roberts, 
John Scanlan and others, with a capital of $25,000, to 
manufacture paving and pressed brick, drain tile and 
sewer pipe, terra-cotta fireproofing and firebrick. The 
company owns deposits of fireclay and shale, and will 


put up a plant with a eapacity of 25,000 to 30,000 pav- _ 


ing and pressed brick per day. 


THE DRAKE & STRATTON CO. has been organ- 
ized at Philadelphia, Pa., to undertake mining, railway 
construction, ete. The capital is $500,000, with $500 
paid in, and the incorporators include J. Wainwright 
and W. W. Fortune, of Pittsburg, Pa., and Malcolm 
Jackson, of Charleston, W. Va. The company has 
been awarded the contract for the masonry for the 
Delaware River bridge of the Pennsyivania Rt. R. Co., 
as noted under Bridges. 

THE ST. LOUIS IRON & MACHINE WORKS, of 
St. Louis, Mo., state that they are building one of 
their heavy St. Louis Corliss engines of 700 HP. for 
the Union Depot Street Ry. Co., of St. Louis; a high- 
duty engine of 600 HP. for the Consolidated Steel & 
Wire Co., of Allentown, Pa.; a cross-compound en- 
gine of 800 HP. with cylinders 26 x 50 yx 48 ins. for 
Kansas City parties, and one of 360 HP. for the 
Bloomington Electric Light Co., Bloomington, Hl. 


OAR WORKS AND STEEL WORKS 
tablished at Salmon Bay, near Seattle a company 
in which D. H. Gilman, of that c‘ty, ir erested. It is 
said that there will be a coke blast .urnace and char- 
coal furnace of 80,000 Ibs. annual capacity each, an 
open-hearth steel plant of 50,000 tons and a bar mill of 
0,000 tons capacity. The president is Smith M. Weed, 
of Plattsburgh, N. Y. The plant is to be driven by 
electric power transmitted from the Snoqualmie Falls, 
for which another company has been organized. 


THD WELLMAN IRON & STEEL WORKS, at Ches- 
ter, Pa., are to be sold Jan. 12, on the premises. The 
plant inelodes blast furnace, Bessemer and open-hearth 
steel plant, plate and blooming mills, machine shop and 
tools, engines, boilers. etc.; also locomotives, cars, 
stock, pig iron, etc. There are about 38 acres of land 
and 1,100 ft. of river front, with a large pier and dock. 
The plant is equipped with modern labor-saving ma- 
chinery, is in good condition, and has what is said to be 
the largest three-high plate mill in the world. Receiver, 
W. B. Broomall. 


THE AMERICAN SIGNAL CO., of Baltimore, Md.. 
manufacturing the road crossing signal {illustrated 
and described in our issue of June 28. 1894, writes us 
that a special meeting of the stockholders on Dec. 2, 
the capital stock was increased $15.000. It is the In- 
tention of the management to m°ke some improve- 
ments at the works at Thurmont, Md., in the way of 
enlarging the buildings and increasing the facilities 
for mannfacturing. as the past year has been a very 
successful one, and the company has, to a certain 
extent, ontgrown the capacity of its present plant. 
The business during the past year was such as to 
justify the board in declaring a dividend of 10% for 
the fiscal year ending Dec. 11, 1894. The stockholders 


‘e to be es- 


at their meeting Dec. 12 re-elected the old Board of 
Directors, which board re-elected the following offi 
cers: Pres. and Gen. Man., Geo. W. Smith; Vic; 
Pres., Wm. M. Stewart; Secy. and Treas., H. O. Hart 
zell; Supt., Richard O'Toole. 


NEW COMPANIES.—San Diego Bitumen Water Pipe 
Co., San Diego, Cal.; $25,000, with $20,000 paid in. 
o— H. Brown, James H. Guion and James M 

artley. 

Shoenberger Steel Oo., Pittsburg, Pa.; $1,800.00 
all subscribed;.Treas., John M. Brownson. 

Spring Motor Co., Dixon, Ill.; $150,000; W. M. Bool, 
Robert Ryan and J. V. Paulson. 

Urbana, 0.; $10,000, 


Urbana Mfg. & aes, Co., 
. G. Black, Daniel Wilson and 


tools and machinery; 
H. M. Allen. 

White Mfg. Co., New York, N. Y.; $20,000; railway 
castings and appliances; E. C. White, C. A. Lieb anil 
W. H. MaeCarthy. 

Wisconsin Construction Co., St. Paul, Minn.; $75, 
000; Geo. Fuller and 8. E. Hall, of St. Paul; M. Pp 
Barry, Rice Lake, Wis. 

Pacific Oil Refining & supply ©o., Los Angeles, Cal. : 
$200,000, all subscribed; T. . Brotherton, A. G. Will- 
iams and G. E. Harpham. 

McKee & Webb Mfg. Co., Cortland, N. Y.; foundry 
and machine works; $15,000; John L. McKee, Arthur 
Webb and Thomas Smith. 

Mela Fireproof Partition Co., of New York city; 
$25,000; Ferdinand H. Mela, Christian G. Norman ani 
Nathan Kohn, of New York city. 

William Jamies Sons Co., Hinton, W. Va.; $500,000, 
with $150,000 paid in; lumber, bridges, etc.; W. W 
James, J. C. James and J. H. Miller. 

New Martinsville Natural Gas Co., New Martinsville, 
W. Va.; $200,000, with $30,000 paid in; G. W. Craw- 
ford, W. R. Fitch and W..P. Simmonds. 

Southampton Brick & Tile Co., of Southampton, N 
Y.; capital, $10,000; Wm. T. Graham, James E. Jen 
nings and H. M, Howell, of Southampton. 

Eguity Oil Co,, Wheeling, W. Va.; $100,000, with 
$10,000 paid in; John Bradley and Hugh F. Boles, of 
ries Pa.; L._E. Hampsher, of Bradford, Pa. 

Ohio Mining’ & Mfg. Co., Jersey City, N. J.; $2,200, 
000, all subscribed; Aymar Embury, of Englewood, 
N. J.; W. E. Danes, Demarest, N. J., and week Will- 
cox, New York, N. Y¥. 


IRON AND STEEL MARKET. 


The following review of the condition of trade in 
this line is from the Philadelphia *‘Press’’: 


The year’s business may now be said to be closea, 
and while there are some encouraging features, ther+ 
are others that are rather disquieting. Compared wiih 
this time a year ago, considerable progress has been 
made so far as regards recovery in the volume of 
business, and prospects indicate further improvement 
on that line, the chief source of anxiety being in re- 
gard to prices. 

Pig metal and steel billets are about $1.50 a ton 
lower than they were a year ago, and finished ma 
terial about $3 lower. Considering that various little 
reductions have been made in the cost of production, 
and that at least 50 to 75% more business is being 
done, the lower selling prices are measurably offset. 
but there is a feeling of instability and uncertainty 
that discourages buyers, especially because consid- 
erably better prices were realized four or five months 
ago. High water mark was reached during August 
and September, but since then there has been a steady 
decline on everything, except on foundry and ordi- 
hary mill irons. Bessemer is particularly weak and 
from $14 prices have melted away, until $12 is now 
a full average quotation. Billets have lost $3, and 
finished material from $3 to $5 per ton. It should be 
remembered, however, that the advance was largely 
due to strikes in the coke and soft coal regions, so 
that the decline is not due to any falling off in the 
demand, but because of a gradual return to norma! 
conditions, Nevertheless, the fact of such a steady 
decline with no immediate indications of a reaction 
cannot but have its effect, and while there is a dispo- 
sition to regard the outlook favorably, extreme con- 
servatism is noticable everywhere. 

Many well informed people wgere the rail trade as 
likely to become an important factor during the com- 
ing year, but it is to feared that if that is their 
reliance, they will be doomed to disappointment. Last 
year was expected to be good, but it fell below the 
year peessees, this year was expected to be better, 
but ft also falls “below the year previous, the 
total output beifg less than F50,000 tons 
for the eleven months ending Nov. 30. From 
1880 to 1885, inclusive, the deliveries averaged 1,27».- 
000 tons per annum. In 1887, 2,139,000 tons; 1888, 
1,403,700 tons; 1889, 1,522,204 tons;;1890, 1,885,000 
tons; 1891, 1,307,000 tons; 1892, 1,551,000 tons; 18%, 
1,136,000 tons; eleven months, 1894, 750,000 tons. 

There are several reasons for believing that the de- 
mand will not be much if any larger than during 1894. 
First, because a_] the roads are poor, and will not spend 
a dollar more than is absolutely necessary. Second, be- 
cause they are not satisfied that prices are at the low- 
est, and third, the capacity for turning out rails is so 
great. that there is no necessity for making long con- 
tracts. Railway managers are, therefore, satisfied that 
their requirements can easily be met at present prices, 
with a not improbable contingency of being able to do 
still better later on. There may be a favorable change 
with the new crop year, but until there is some cer- 
tainty of improvement in the condition of the West and 
Northwest, it wil not be safe to calculate on a big de- 
mand for rails. The same may be said of railway 
equipments generally, but as cars and locomotives wear 
out more rapidly than rails, there may be, and perhaps 
will be, a relatively better demand for rolling stock 
than for roadbed equipments. At present, however. 
prospects in these departments are anything but bright. 

Bridge work is active, and structural work generally 
prom'ses a great deal of work during the ear‘y spring 
months. Boiler and tank work is also absorbing a good 
on -*. eae and oe trade generally are 
steady buyers, the aggregate ng quite important. 

Briefly stated, the situftion may be summarized as 
follows: Volume of work 60% heavier than at this time 
a year ago, the prospects for 1855 in about the same 
proportion, i. e., 60% better than at the close of 1893. 
Prices 10 to 12% lower than a year ago, prospects in 
regard to same uncertain. 





